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T is not only Sag th but Ne 
cotnmendable and gerteel to be a Heilful, re 
by accoutitaiit. "Thoſe" engaged m corner 


cannot be to Tilfty deguainted with arkchtrtetic; 


for to tranſa&'buſinels Ni eafe, aifparch, and 
propriety, they muſt be 7 in what- 


ever eee 111g 201 to 200 
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th this ſcience OY uſefal only to; the, com- 


mercial part of mankind, che importance of it 
would be very , great, eſpecially in a kingdom 


like this, here uch a lange proportion of the 


inhabitants ar ehh t vradg. But the uti- 
lity of Arithmetic, appears much greater hen it 
is obſerved that there is no profeſſion, employ- 


ment, or ſtation, however exalted, but where a 

competent knowledge at leaſtz of numbers; Js ab- 

rept neceſſary. 
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„„ 
It is poſſible for a perſon to be ſo complete an 


accountant, that while he is writing a line ex- 
prefling any quantity of goods, at a given [wah 8 
he can compute the amount, mentally; and con- 
ſequently write the whole line, including the va- 
lue, in the ſame time that he could write it, if 
the amount had been preyiouſly known. For 
Inſtance, if 144 yards of muſlin at 55, 3d. per 
yard, and the value are to be expreſſed in writing, 
am conyinced that a perſon ; may be ſo ſkilful in 
numbers as to find the value mentally, While he 
ee other E of the line. 


— — — 
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One of the 3 Wai of this . 
tion is to form the perfect accountant, who can 
perform all his computations in the ſhorteſt and 
| moſt correct manner. The ſyſtem is divided 
| into five books; in the firſt the fundamental. 
Tlules are demonſtrated, and the nature of num- 
bers illuſtrated. Vulgar and Decimal Fractions 
are included in the ſecond book. One ignorant 
of theſe will often be obliged to perform tedious 
operations where Fractions pi and Sommers __— 
the gene Purpoſe. | 
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„ FA F H A COHN 
Practice and the Golden Rule are contained in 
the third book ; with ever / part of which the 
pupil muſt be fully acquainted, for theſe are 
the grand rules which properly conſtitute the 
perfect accountant, thoſe contained in the two 
preceding books, being, with reſpect to him, 
little more than preparations for theſe two excel- 
lent rules; and what is contained in the fourth 
book is no more than an 2 of the 
thin. I ct at bob ei i oon | | 

| Ko 1 | 10 

The b le has juſt now been ob- 
ſerved, is the application of Practice and the 
Golden Rule to the other mercantile parts of 
arithmetic, as Loſs and Gain, Intereſt, Exchange, 
&c. The rules in the fifth book are not appli- 
cable to mercantile purpoſes, but uſeful in the 
mathematics, theſe are Involution, Evolution, 
Progreſſion, and Poſition. The accountant, un- 


leſs he is alſo intended for a nnn has 
bo occaſion for the fifth book. | 


"This ſyſtem is ien prepare youth for 
entering on the mathematics, as well as to form 
the perfect accountant ; for this 1 all the 
five Books are neceſſar. 
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and the manner of e Mein . N 


PI N E. FL A CE 
I am very far from preſuining to dictate to any 
gentleman employed in teaching, concerning the 
manner of uſing this ſyſtem, I only beg leave to 


mention the method that I propoſe obſerving in 


my ſchool. If it coincides with the opinion of 
ſome, and furniſhes hints for — it will give 
me R pleaſure. 


eee e che ſcholar aftually begins 
rn at ſchool, it is intended he fhall_have 
this ſyſtem to get off the characters, abbrevia- 
tions; tables of weights and meaſures, pence ta- 
ble, and 4970605 table. 


* . " 


When r can en hs iis un heises 
begin arithmetic in a book of fine writing paper, 
and inſert all that is contained in the firſt page of 
this ſyſtem, that he may afterwards find no difh- 
culty in making the characters. Numerical ex- 
preſſion is then to be perfectly underſtood, after 
which he is to proceed to the fundamental rules, 
and be made thoroughly ſenſible of their nature, 


; 


1 do not * NE tha my ſcholars ball write 
any of the rules into their books, only get them 
. 7 8 | off, 
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off, and be made to underſtand them well. The 
titles of the rules they are to write at the top of 
the pages, and they are likewiſe to write the ex+ 
amples and their ſolutions as neatly and elegantliy 
as poſhble. They will look back on what they 
have gone through with pleaſure, if done pro- 
perly, be encouraged to proceed with attention, 
and conſequently improve as rapidly in writig! as 
in arithmetic. 
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As ſoon as any of the ſcholars begin Vittgar 
Fractions, I defign to inform them that they are 
to apply themſelves, at every opportunity, tothe 
rules and tables of Practice; that when they are 
done with Decimals they may be qualified to be- 
gia. the examples i in Practice. ** 7 

When any of the ſcholars are to k to a 
courſe of mathematics, I propoſe. that they ſhall 


begin to read my Complete Courſe of Mathema: 


tics, at the ſame time that they begin the fifth 
book of this ſyſtem, whoſe rules are derived 


_- 


froni Algebra; by which means they will be able 
to proceed regularly to the problems?) when 
arithmetic is finiſhed. If they are only to be i in- 


ſtrudted | in ſome of the practical parts of the ma- 
' the- 
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N N BR N A d E 
thematies, it 15 propoſed that they ſhall, at every 
opportunity, while in the fifth book, be ſhewn 
the manner ot raiſing 1 
, ee ere 101 112111 bas GIL 
Neal rd do Aang Sool Hin val inldfiog 2 

One afternoon is appointed. exery week vor 
examining Fg pupils in the 5s b have Sone 
through... qi (lan pn bas 

4 . ; 

Every part of this ſyſtem it is ane, will — 
allowed to be plain, conciſe, and original. If in 
general it be honored with approbation, I ſhall 
be extremely happy. When arithmetic 1s rea- 
dily acquired, young gentlemen will have time to 
proceed to mathematical ſtudies, which, will en. 
large the mind, and 7 a rational entertainment 


| during life.* * Mf's & 63 


The Geographical Table which! is added will be 
particularly uſeful to the merchant and matiner, 
and cannot fail of being agreeable to day 2M one. 
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Rules not applicable to Mercagtile Purpoſes, but 
yl: uſeful i in the Mathematics. | 
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Characters, Abbreviations, Notation, Tables, und W 
the Fundamental Rules. 
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CHARACTERS. 


l 8 _ 1 ” 
a th. Þ _— * as 5 


Signs. 77 Significations. Signs. Significations, | 
j* x More, or add. :> 8o is. | | 
| '— Leſs, or ſubtract. „ Proportion. 
| X [| Multiply, multiplied, 4 [Square Root. | 
Divide, or divided. +\/ | Biquadrate Root. 
| 


= Equal. „. Therefore. | | 


Is to. Alſo, to. | | 


5 
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ABBREVIATIONS. 


. id | | Short, Meaning, * 
Acre, or Acres k | cilderkin be 
Buſhels I { {Pounds of Money 
Hundred Weight] Pounds in Weight 
Pence n Miles 
Drams | oz [Ounces 
Pennyweights p |Pecks—Perches 
Ells gr [Quarters . 
Feet Furlongs || Roods | 

„Grains | 5 [Shillings 
Hours % [Scruples 
Hogſheads ll 7 Tuns 
3 yd Auen | 


The ſame abbreviation is uſed for the ſingular as 
for the plural; thus / ſtands for either pound or pounds; 
for either rood or roads, &c,— The abbreviations may 
be either in capitals or ſmall letters, 


Some of theſe letters are alſo occaſionally taken to 
repreſent other words than thoſe they are ſet againſt. 
But their fignifications are then ſo obvious, that it 
would have been improper to have given them in the 
table. Thus, in mentioning time, it is plain that d 
ſtands for days, and 5 for ſeconds. | . 
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NUMERICAL EXPRESSION. 
——— AO er errnenr 


LL numbers are expreſſed by one or more of theſe 
characters or figures, viz. o, I, 2, 3, 4, 5» 6, 7» 

8, 9. When two of them are placed together, the 
firſt, on the right, expreſſes ſo many units or ones, and 
the other ſo many tens. Thus 34 is the notation or 
numerical expreſſion for thirty four; or three tens and 


four units. 


When three figures are placed in a line, the firſt on 
the right is units, and the ſecond tens, as before, and 
the third hundreds; for inſtance '745 ſtand for ſeven 
hundred and forty five. That is, ſeven hundreds, 4 
tens and 5 units, 


When there are four figures in a line, the firſt is 
units, the ſecond tens, and the third hundreds, as be- 
fore, and the fourth is thouſands. Thus 8634 is the 
| = EA for eight thouſand, fix hundred and thirty- 
our, p | 


In General, The value of a figure is ten times 
greater for cvery removal from the place of unity. The 
following line, with its explanation, will ſerve as a 
precedent for writing numerically any number which 
can occur, either in queſtions of real uie or curioſ. ty. 


A 2 Trillions 


F * 
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Hundreds of thouſands of millions 
Tens of thouſands of millions 
Thouſands of millions 

Hundreds of thouſands 

Tens of thouſands 


Thouſands 
Hundreds 


Tens 


Trillions 

Billions 

Hundreds of millions 
Tens of millions 
Millions | 
Units 


— — — 
987367287369549276587678 


Or 987 thouſand 367 trillions, 287 thouſand 369 billions, 549 end 
276 millions, 587 thouland 678. 


Set down in figures, Five hundred and thirty-eight. 
Anſwer 538. 


Set down in figures, Six hundred and twenty ſeven. 


. 


Write i in figures, Nine thouſand, ſeven hundred and 
eve. Anſwer 9712. 


Write in figures, Four thouſand, eight hundred and 
feventy-two. | 


Expreſs in figures, Seven thouſand, and four 3 

Anſwer 7400. 
Expreſs in ſigures, Eight thouſand and two hundred. 
FE Set 
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ARITHMETIC. 5 


Set down numerically, Fourteen thouſand eight hun- 
dred and twenty-nine. | 
Auſwer 14829. 


Set down numerically, Twenty- five thouſand, ſeven 
hundred and forty-four. 


Write numerically, Thirty-two thouſand and five 


hundred. Anſwer 32500. 


Write numerically, Seventy-two thouſand and two 
hundred. | 


Expreſs numerically, Forty-two thouſand and twen- 


ty-ſeven.  Arfrver 42027. 


« Expreſs numerically, Fifty-ſeven thouſand and eigh 


t y-nine. | 


Write in figures, Sixty thouſand and five. 
Anſwer 60005. 


Write in figures, Eighty thouſand and four. 


Expreſs in figures, Four hundred and chirty- nine 
thouſand, fix hundred and fifty- three. 


Anſwer 439653. 


Expreſs in figures, Seven hundred and forty- nine 
thouſand, nine hundred and two. * 


Set down numerically, One hundred thouſand. 
Anſwer 100000. 


Write numerically, Sixty millions. 


$2 43 Expreſs 
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Expreſs numerically, Six hundred and twenty-four 
millions, nine hundred and ſeventy-two thouſand, fix 
hundred and ſeventy-eight. 

4 Anfwer 624972678. 


Expreſs numerically, Seven hundred and eighty-five 
billions. A 
| nſwer 785000000000000 


When a number is all of one kind or denomination, as 
all pounds; or all yards; or all acres, &c. it is a whole 
number. All the foregoing numbers are whole numbers. 


But when there are different denominations, as 
pounds, ſhillings and pence, it is a compound. The 
remaining examples ſhew the notation of compounds. 


Set down in hgeres, Seven hundred and thirty-ſix. 
pounds, thirteen ſhillings, and ten pence. | 


Anſwer 7 30l. 135. 10d. 


Set down in figures, Seventeen thouſand, eight hun- 
dred and two pounds, one ſhilling and fix pence. 


-Write numerically, Ten tuns, eleven hundred weight, 

one quarter, two pounds, thirteen ounces, and four-. 
teen drams. { | 

Anfwer Tot.*11c. 19. 21b. 130%. 14dr. 


Write numerically, Six hundred and ninety-two. 
acres, three roods, and thirty-ſix perches. 


Anfwer 6924. Zr. 3bp- 


Expreſs numerically, Fifty acres and twenty perches.. 


TABLES 
" 
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TW CWT „ 
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MONEY, WEIGHTS and MEASURES. 
MONEY. 


; 4 farthings «cc. 8 1 penny. 
12 PTE <oioooooooenodooecde = 1 ſhilling. 
20 ſhillings 0000 S000 0095 0500 FI pound ſterling. 


TROY 'WEEGHT: 
24 gin oogooyioddiboce 1 pennyweight 


20 pennyweights ...... 1 ounce 
I2 ounces A C 1 pound. 
By this weight, gold, ſilver, jewels and liquors are weighed;. 


AVOIRDUPOISE WEIGHT. 


16. dreams . — { 1 ounce 

16 ounces 4 4 is | 1 pound 

28 pounds . 4 FF = <4 1 quarter. + 

4 quarters. . . 1 hundred weight 


20 hundred weight .... } I tun. 
This is the general weight for buying and ſelling. 


APOTHECARIES WEIGHT. , 


20 he 1 ſcruple 
eruples ... ff f 1 ram. 
8 W I ounce 
12 {iohoiooodooomme LI pound. , 


'The apothecaries only compound their medicines by this: 
weight, for they, buy and ſell by avoirdupoiſe. 
A pound apothecaries weight is the ſame as a pound 
W OO. 


. * 
A 


Troy weight. 
* | 


* 


$ ARITHMETIC. 


WOOL WEIGHT. 


7 pounds .. . . 1 clove 
2 cloves dente 1 ſtone 
"Jy INDOOR tod 
— | anno noone neee Mm 1 wey 
„ 1 ſack 
12 facks . . 1 laſt. 


* Obſerve that 4 ſtands for one-half; alſo that 1 ſtands for 
one quarter; and à for three quarters. 


LAND MEASURE. 


40 Pn or — N I rood 
4 roods . . . I acre. 


LONG MEASURE. 


. 1 foot 
——— I yard 
5+ yards — 3 1 pole 
u wo 1 furlong 
8 furlongs . 1 mile 
3 miles. 1 league. 


CLOTH MEASURE. 


. I nail 
„ 1 quarter 
4 quarters . . — I yard 
3 quarters . ... — Ju ell Flemiſh 

5 5 quarters .. I ell Engliſh 
erters e , C x ell French. 

0 
S 4 : D R * 
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ARITHMETIC. 9 


DRY MEASURE. 


2 pints — I quart 

2 quarts NTT I pottle 

2 pottles, or 8 pints .. I gallon 

2 gallons . . N 0 1 peck 

4 pecks, or 8 gallons 11 1 buſhel 

8 buſhels . 4. 1 quarter 

5 quarters . . N I wey 

2 WEYS . * l 


This meaſure is for corn, and all other dry goods, except 
coals. Three buſhels of coals make 1 ſack; 12 ſacks or 
36 buſhels 1 chaldron ; and 21 chaldron 1 ſcore. 

| 1 * 4 . s # 

WINE MEASURE..._ 


N 1 gallon © © 
42 gallons .. ; 1 +7 
1 tierce, or 63gallons 1 hogſhead),,, 
2 hogſheads Coe e400 000000 1 pipe or butt 


2 pipes, or 4 hhds nous _ 1 tun. 2 1 


Rum, brandy, cordial waters, &c. are allo bought and 
ſold by wine meaſure. 


ALE and BEER MEASURE. 


8 pints ...... 3 — 1 gallon 
+ gallons . . . I in 1 
2 firkins ...... A I t kilderkin 
2 kilderkins . . . 1 barrel 
Iz barrel, or ga gallons | ] 1 hogſhead © 
2 hogſheads . . 1 butt. L 


In all parts of the country, the above table is uſed for 
both ale and beer; but in London 8 gallons are 1 firkin 
of ale, and 9 gallons 1 firkin of beer. 


TIME 


— 


0 ARITHMETIC. 


TIM E. 
60 ſeconds .......... "WR 1 minute 
e 1 hour 
. EOSIN 7 1 day 
„ ge I week 
1 1 lunar month 
13 months, 1 day.. 1 common year. 
The TWELVE SOLAR, or KALENDAR Moxrtus, are 
, Days | Days. 
. 2 31 & July . 5 31 
ebruary . . 28 4 . 31 
d March. ...... 31 ++ September ... 30 
— — 30 $ October . 31 
1 — * 31 November 30 
June ... ——— 30 December 31 


Therefore every common year has 365 days. A leap-year, - 
which is every fourth year, contains 366 days, February 
having then 29 days. The preſent is the third after 


Jeap-year, and therefore the next is lea 75 ear. 
NO 
FUNDAMENTAL RULES. 


K DDITION, Multiplication, subtradion, and 


Diviſion, are the fundamental operations of arith- 
metic. By a judicious application of theſe, all oy 
tions in this ſcience are anſwered, 


— | ADDI- 


ARITHMETIC. 11 


ADDITION. 


Y Addition, the total, or amount of ſeveral particu- 

lar ſums is known. For inſtance, if the three 

numbers 752; 936 and 784. are given, the operation 

whereby their total or amount is known to be 2472, is 
addition. 


OF WHOLE NUMBERS. 


THE ſeveral numbers being properly placed under 
each other, viz. units under units, tens under tens, &c. 
begin at the line of units, add them ; place down what 
is above 10, or 20, or 30, &c. and for every 10 in it, add 
1 to the next line. Do the ſame with every line. Set 
down all that the laſt line of the queſtion comes to. 


It is eaſy to conceive the reaſon of the above rule. 
By the nature of numbers, page 3, ten in the line of+ 
units is equal to 1 in the line of tens; 10 in the line of 
tens is equal to 1 in the line of hundreds, &c, 


In the three following examples, the numbers are 


already properly placed, and to the firſt of them the an- 
ſwer is given. WT | 


2 4 + 


DR on 5384 47 309 
| 375 6075 748032 
954 7493 74904 
862 6469 826 
2834 


— y— —ů — — —MlDé —_—S 


The 


12 ARITHMETIC. 


The firſt queſtion. Add 2 to 4, the ſum is 6; 6 and 
5 are 11; 11 and 3 are 14, which is 4 above, 10, 
therefore ſet down 4 and take 1 to the next line—Add 
x to 6, the ſum is 7; 7 and 5 are 12; 12 and 7 are tg, 
and 4 makes 23, which is 3 above 20, therefore ſet 
down 3, and becauſe there are 2 tens in 23, take 2 
to the next line—Add 2 to 8, the ſum is 10; 10 and 9 
are 19, and 3 are 22, and 6 are 28; which being the 
antount of the laſt line, muſt be all ſet down. 


The three following examples will exerciſe the 
learner in placing the numbers in a proper manner. 


A gentleman has in one county 8324 acres, in ano- 
ther EP and in another, thirty thouſand, nine hun- 
dred and one. How many has he in all? 
| | A. 
8324 
034 
30901 


Anſwer 39859 acres. 


4- 


A merchant received from A 746. from B 2045]. 
from C 4904. from D fix hundred pounds, and from 
E 361, How much did he receive in all? 


Anfewer 39211. 


The father of two ſons and two daughters, gave them 


* as follows. To the eldeſt ſon, 17 008/. to the ſecond, 


five thouſand and two hundred; to the eldeſt daughter, 
2993/. and to the ſecond, 974/. Required the whol 
ſum given. 25 


Anſwer 2617 51 


AD DI- 


"ARITHMETIC. 1; 


ADDITION 
NM N E Fs 


add 1 to the line of pence. For every 12 pence, 
take 1 to the fhillings; and for every 20 ſhillings, 
take 1 to the firſt line of the pounds. The pounds are 
added by the inſtruCtions given in whole numbers, by 
carrying 1 for 10. 


BE IN at the farthings;* add them, and for every 
4 


The following table ſhews the ſhillings which are 
in any number of pence, and alſo on the contrary, the 
pence which are in any number of ſhillings. 


Explanation. Look in one of the columns under 
d for the pence, and againſt it, on the right, is the 
ſhillings; thus, 70 pence is 5s. 104; and 160 pence is 
13. 4d. | 


If ſhillings are given to find the pence, look for the 
ſhillings, and on the left is the pence; for inſtance, 
155. is 180g. Lay 


One farthing is written ; that is one-fourth of apenny. 
Two farthings are expreſſed 4, or one-half of a penny; and 
three farthings are written à, or three-quarters of a penny. 


B PENCE 


ARITHMETIC. 


185272 12 | Is 


4. 


14 
PENCE TABLE. 
| "RR WY „ d. d I. s. 4. 
3 | 12 is 1 off 96 is 8 off 180 is 15 ©, 
20 „ 1 8 | 100... 8 4 || 190... 15 10 | 
24 --- 2 © | 108 ... 9 © || 192 ..-. 16 © 
30 „ 2 6 || 110 ... 9 2 || 200 16 8 
| 30 — 3 © | 120 .... 10 © || 204 17 O 
40 , 3 4130 10 10 || 210 . 17 6 
| 48 ....4 O|| 132 . II © 216 E 18 © 
50 „ 4 2 || 140 . 11 8220 — 18 4 
| 60 — 5 © [144 12 © || 228 ... 19 © 
70 5 IO || 150 .... 12 6 || 230 - 19 2 
| 72 --» 6 © || 156 ... 13 0 || 240 ...2 © © 
, 8o 0000 6 & 160 — 44 13 4 252 9% IT 1 O 
184 7 © || 168 .... 14 © 
90 — 7 6170 - 14 2 
4 e 
43276 10 102 | 47284 11 67 
87208 14 7 04309 6 4x 
54727 92 | 7264 4 2 


ARITHMETIC. 3 


8 E 
78492 17 114 4368 19 4+ 
67487 10 62 | 7460 11 2 
g0200 6 8 849 10 74 
4728 13 Ox 95 4 3x 

— - — — — 


T ue firſt example of money explained Add 3 far- 
things to 1 farthing, the ſum is 4, and 2 farthings 
make 6 farthings, which is 4 above 1 penny, there- 
fore ſet down + and take 1 to the line of pence; 
which then comes to 1 In 27d there is 25 34; ſet 
down 3, and add 2 fhillings to the line of ſhillings, 
which then comes to 32. In 32 ſhillings there are 
IJ. 12s; ſet down 12 and add 1 to the firſt line of 
pounds. The pounds are added by the rule for whole 
numbers. 4 px 


A gentleman paid the following bills, viz. the mer- 
cer's 69“. 115: 7d.; the linen-draper's 13. 2s. Ad.; the 
wine-merchant's 75/. 10s. 94d.; and the goldſmith's 
3544. 13s. 10d, How much did he pay in all? 


OPERATION. 
| | 4. 4. &. 
IA —orognt conv encrederpathdien 69 11 7 
Linen-draper ... . . . 13 2 74 
Wine-merchant 8 3710 95 
Goldſmith . . . . . 21 TY" 126 


A 


£512 18 101 


B2 The 


16 ARITHMETIC. 


The effects of a merchant are, in goods 57245 105034; 
in notes 41757; the balance of book debts 76127 115 103d; 
bonds one thouſand pounds; furniture 91271 11s 22; 
and in cath, two thoutand and forty-ſeven pounds, four 
ſhillings and three farthings. Required his whole 


ate ? 
* Anſwer 214711 175 1144 


A nobleman has, in the county of Northumberland, 

an eſtate worth twenty-three thouſand, fix hundred and 
eighty- nine pounds, thirteen ſhillings, and ten-pence, 
yearly : In Yorkſhire, an eſtate worth five thouſand 
and ſeven pounds: And in Kent, ſixteen thouſand, 
eight hundred and two pounds, four ſhillings, and ele- 
ven-pence. Required his annual revenue :? 


A farmer paid his rent, 296/. 10s.—ſervants wages, 
411. 10s. 6d.—for a ſaddle, two guineas;—a bridle, 
35. 6d.—a baſket, 9d.—a hat, fifteen ſhillings ; and 
for ten oxen, one hundred pounds. How much did ke 
pay in the whole? 


Add a guinea, half- a-guinea, a crown, half-a- crown, 
a ſhilling, and a ſix- pence, into one ſum, 


A houſekeeper paid, for beef, 15s. 9d. — for mut- 
ton, 5s. 2d.— two turkies, half-a-guinea ;—chickens, 
55. Id. —apples, 1s. 42d.—turnips, 34d.—and for 
carriage, 2d. How much in all!? 1 


Paid for a pair of globes, ſix gyineas ;—other inſtru- 
ments, 7. I1s. 84. — Daviſon lf Complete Courſe of 
Mathematics, 3J.— chairs, 2. 16, d. —muflin, 115. gd. 
coffee, 6s. 9d. — cinnamon, 944d. — ſilver ſpoons, 
3/. is. 8d. —and chocolate, 75. 34d. Required the 
whole ſum paid? 


ADDITION 


ARITHMET IC. 17 


1 D ©..1 TE: 4500 


„8 


WEIGHTS aw MEASURES. 


22 WEIGHT. Add the grains, and for 
every 24* grains add 1 to the penny-weights, and 
ſet down the odd grains, if any, under grains. For 
every 20 penny-weights add 1 to the ounces, ſetting 
down the odd penny-weights, if any, under penny- 
weights. For every 12 ounces add 1 to the lbs; which 
being whole numbers are added accordingly. + 


In a fimilar manner, the other weights, and the mea- 


ſures are added, regard being had to their reſpective 
tables. 


An EXAMPLE in An EXAMPLE i 
Troy Weight. 1 Weight. 

Ib, oz. dwt. gr. b. ox. dr. ſc. gr. 

274 8 14 16 67 8 7 I'S 

467 6 10 10 76 4 4 1'16 

3 12 48 6 4 2 8 
| OP Ri, 


* See the table of Troy weight, page 7. 


i; Bg EXAMPLES 
E 


* 
TC 
-. 
\ 
” 


% ARITHMETIC.” 


Ex Aur LES in Avairdupoiſe IWiight. 
t. & F. I. og. dr. 


= 


634 17 117 10 8 
=. 2:8 10 
WW 6 2:8 0 © 

4 


— — 


796 1 111 9 6 


A merchant has in one warehouſe 4t. 3c. 247. of 
goods; in another, 13c. 29. 14/5. and in another, 
4t. IIc. 39r. 1416. gez. Gar. Required the total ? | 


L 


An EXAMPLE in Long Meaſure, 
m. F. p. yd. f. i. 
O22 "4.27; 4 209 
— 7” 0 3 2" 
4784 6 3 5 1. 8 


— 


re MU L- 
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MULTIPLICATION: 


HEN ſeveral equal numbers, as 635, 635, 
635, 635, 635, 635, and 635 are given, the 
operation, whereby their amount is moſt readily known. 
to be 4445, is called Multiplication. 


adding a multitude of equal numbers, 


Amount in Addition is called product in Multipli- 


cation. 


Multiplication is therefore an expeditious method of 


The following Tas LE, which it is abſolutely neceſſary to know off-book,. . 
ſhews the product of any two numbers, each under 13. 


A 
„DT 
r 
31619 12115118121 24 2) 303336 
12% 4/8 32 3% 7% 
eee 
6 1218 243 364854 60 | 66 72] 

17 14027 28 354249 8663 70|77 |84| 
16% 5 65 80 88056 

| 9 8027 3% 45 567287 9590 [108 
10 20 30 40 5060 70 8090 100 10 120 
1122 330 4 55 6677 889% 11001270132 
12 24 36 48 60 72 84 | 96 1080120132 0 
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The uſe of the table. Let it be required to find the 
product of q times 8 ;—in the line A, look for 9, and 
in the line B look for 8. Proceed forward from q, and 


downward from 8, and 72 will appear to be their pro- 
duct. 4 


Again, let the product of 12 times 5 be required. — 
In the line A look for 12, and in the line B for 7. 


Proceed from 12 and 7, and 84 is found for their pro- 
duct, 


The ſcholar being very ready at repeating the table 
without the book, he muſt proceed to the multiplica- 
tion of numbers in general, by the following rules : 


I. When the multiplier is lefs than 13, multiply it 
into the firſt figure of the multiplicand, and ſet down 
the odd units. 815 


Multiply the ſecond figure of the multiplicand, and 
to the product add 1 for every 10 in the former product. 
Set down the overplus of the ſum. 


Multiply the third figure of the multiplicand, and 
to the product add 1 for every 10 contained in the pre- 
ceding ſum. In the ſame manner, multiply every figure 
of the multiplicand. The laſt ſum is to be ſet down 
entire. 


EXAMPLES. 


Multiplicand . 489 Multiplicand 6848 
Multiplier . 8 Multiplier... + 
—— — 29358 Product . .. 4794153 


The firſt example. Multiply 6 by 3, the product is 
18, which contains 1 ten, and 8 over, Set down 8. 


Multiply 6 by , the product is 54, to which add 1 
for the ten in the former product, the ſum is 55, Set 


down 5. 
Mul- 


* 


ARITHMETIC. , ar 


Multiply 6 by 8, the product is 48, to which add 5, 
the tens in the preceding ſum 55, and the ſum is 53. 
Set down 3. _ | 2 = 


Multiply 6 by 4, the product is 24, to which add 5; 
the tens in 53, and the ſum is 29; to be ſet down en- 
tire, as it is the laſt. Therefore 6 times 4893 is 29358. 


The firſt product is units, the ſecond tens, the third 
hundreds, the fourth thouſands, &c. and by the na- 
ture of numbers already explained, 10 in the units 
make 1 ten; 10 in the labs of tens, make 1 hundred; 
10 hundreds make 1 thouſand, &c. hence the reafon of 
adding 1 for every 10 throughout multiplication, 


More EXAMPLES. | 


Multiply 00000000 320686 | Multiply 00000 „eee 867869 
| * CO %%%. 11 y * 1 


II. When the multiplier is any greater number than 
12, | 111 
Multiply the firſt figure of the multiplier, into every 
figure of the multiplicand, by Rule I. : 


By the ſame Rule, multiply the ſecond figure of the 
multiplier into every figure of the multiplicand. The 
_ firſt figure of this line muſt be placed under the ſecond 

figure of the former line. | 


Multiply, by the ſame Rule, the other figures of the 
multiplier, if there are any more, into every figure of 


the multiplicand. 


The firſt figure of each line muſt be placed under the 
ſecond of the line immediately preceding it, and m_ 


N 


# ARITHMETIC 4 


by tens will be under tens, hundreds under hundreds, 
&c. For the firſt figure of the multiplier being units, 
the firſt product is units. The ſecond figure of the 
multiplier being tens, the firſt product is tens. The 
third figure of the multiplier being hundreds, the firſt 
product is hundreds, &c. 


Add all the lines, and the ſum is the product re- 
quired, 


"EXAMPLES. 


Multiply 5 675364 Multiply 9487968 
— — 3 9 652 
f 2026092 18975930 
1350728 47439840 
2701456 | 56927808 
285678972 | 6186155135 


The firſt example. The multiplicand 675364 by 3 
produces 2026092. The multiplicand by 2 tens or 
20 produces 13507280, for a cypher is underſtood: to 
ſupply the units place. The multiplicand by 4 hun- 
dreds or 400 is 270145600, for 2 cyphers are underſtood 

to ſupply the places of tens and units. The ſum of 
theſe products 285678972 is evidently the product of 

675364 by 423 | 


Mere EXAMPLES. © 
The product of 8369546 by 6748 is 56477696408. 
The product of 7308 52 by 56249 is 41109694148. 


Multiply 612 by 54, and the product by 32. 
When 


ARITHMETIC as; 


When there are cyphers annexed to the multiplier, 
multiply by the other figure or figures as before, and 
join the cyphers to the product. 


EXAMPLES. 


Multiply TEAM 6532 {| Multiply , 80542 
By action eee | | 12900: . 
58788 483252 
13064 | 402710 
18942800 4510352000 


The firſt product by g is evidently hundreds, and 
therefore two cyphers are to be joined to make it ſo. 
In the ſecond example, the firſt product by 6, is thou- 
ſands, which makes it neceſſary to place three cyphers 
to make it ſo; conſequently in genera], the cyphers 
are to be joined to the other product. 


If there are cyphers annexed to both multiplicand 
and-multiplier, the-other figures are to be multiplied as 
before, and all the cyphers joined to the product, 


EXAMPLES. 


Multiplicand 87 360 } Multiplicand 64.300 

Multiplier, 72000 [ Multiplier , 750000 
1 7422 22s 
61152 ä 4501 
6289920000 48225000000 
190 T 4 OY 1 
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The firſt product by 2, is tens of thouſands, for it 
is thouſands multiplied into tens, and therefore four 
cyphers are to be joined that it may be ſo. In the ſe- 
cond example, the firſt product by 5 is millions for it 
is tens of thouſands by hundreds, and) therefore fix 
cyphers are neceſſary, conſequently in general, the 
cyphers of both multiplicand and multiplicr are to be 
Joined to-the product. — 


When there are cyphers amongſt the figures of the 
multipler, proceed in every reſpect as if there were none, 
only for every cypher, begin the next line one figure 
more to the left. 


EXAMPLES. 


Multiply ........---- 37428 | Multiply ........ 764240 
By 95 . .. .ä7 4032 By ...... . 160080 
74856 611302 
112284 458544 
712 | 70424. . 
150909696 | _ 122339539200 
5-4 | * 


Th be ſituation of the 4 in the multiplier of the firſt 

example, is one hundred times greater than the ſitua- 
tion of the 3 in the ſame example, which is the reaſon 
«that the third line of the multiplication begins two 
figures more to the left than the line produced by 3. 


Tbe ſituation of the 6 in the ſecond example is one 
thouſand times greater than the ſituation of the 8 in the 
Fame example, hence the reaſon, that the ſecond line of 
the multiplication begins three figures more to the left 


than the firſt line. 


ARITHMETIC: 25 
That the ſcholar may be very ready at ſo excellent 


an operation as multiplication the following examples 


are added, as farther exerciſes in all the caſes which 
can poflibly occur. 


The product of 76543 by 625 is 47839375. 
The product of 8590796 by 669 is required? 
The product of 6723 by 12000 is 86676000. 
The product of 3125 by 3200 is required? 
The product of 62500 by 4800 is 300000000. 
The product of 288000 by 3420 is required? 
The product of 56967 by 608 1s 34635936. 
The product of 6028400 by 700600 is required ? 
To know if a queſtion is right, perform the opera- 


tion a ſecond time, without looking at the firſt, If 
the products agree, both operations are right. 


Another method of proving multiplication, is to | 


change the multiplier into the multiplicand, and the 


multiplicand into the multiplier, and in that ſtate to 


multiply them. | ; 


N 


For the product is the ſame whether the greater or 


leſſer number is conſidered as the multiplicand. Con- 


ceive one of the numbers expreſſed by the units of 
which it conſiſts, and this line of units to be as often 
repeated as there are units in the other number. The 
ſum of all theſe units is the product, and it is evident 


ly immaterial which of the lines is conſidered as the 
multiplicand, 


Q Let 


ũ—ñwTu—U — — — EY — — — 
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Let a, a, a, &c. from A to B, repreſent the units of 
one of the numbers; and a, a, a, &c. from A to C, re- 
preſent the units of the other, it is exceedingly plain, 
that the product, that is the ſum of all the units, will 
be the ſame, whether A B or A C be called the mul- 
tiplicand. x; 
A | 

4, a, a, a, a, a, a, a, a, a, a, a, B 

4, a, a, a, a, 4, A, d, QA, a, a, a, 

4% 4% d, 4, a, a, a, &, a, a, 4, a, 
, a, , , a4, 4, , 4. 


S 
MULTIPLICATION 
nne rx. 


HEN the multiplier is under 13, having placed 

it under the leaſt denomination of the money, 
multiply it into every denomination. For every 4 in 
the product of farthings, add 1 to the product of pence. 
For every 12 in the amount of the pence, add 1 to the 
product of the ſhillings z and for every 20 in the amount 
of the ſhillings, add 1 to the firſt product of the pounds. 
The pounds, if any, being whole numbers, are to be 
multiplied by adding 1 for every 10. The odd far- 
things are to be ſet under the farthings ; the odd pence 


under the pence ;z and the odd ſhillings under the ſhil- 


| EXAMPLES. 


- * 1 — - 
— 
- 2 — 
a * . " . * 4 
* 4 Sm Bd 8 a6 — 1 pa « 4. PF * 
«4 a 3 — d „„ 1 e . v - 2 6 
S A . * * 5 7 r (ay » — _ wo 3 
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EXAMPLES. 


How much do 7 acres of |. 
of wine come to, at 125.730. 


land come to, at 23/. 96. 44d. 
each ? 
Ri gu: 


23 9 45 
7 


£ 164 5 74 


Required the value of 8 
yards at 9s. 114d. 


* Anſwer Zl. 195. 6d. 


. Required the value of 10 
yards at 6s. 8d. per yard? 


How much do 11 gallons 


per gallon ? 


Required the value of q 
yards, at 10s. 73d. each? 


| Anſwer dl 156. 74. 


Required the value of 12 
4 of tea, at 78. 6d. per 


An ſiver al. 105. 


Anſiuer Zl. 6s. 8d. 


| | — —_ 


— 


When the multiplier is above 12, find two numbers 
whoſe product is equal to it, Multiply the given price 


by either of them, and the reſult by the other. 


Required the value of 24 
yards, at 45. 74d each ? 
It is eaſy to perceive that 
& 4 produces 24 ; hence 
the annexed operation. 


| Abe & and 4 ate called the com · | 


| 
' C2 


# 3 


** 


4. d. 
4 75 


Anſiver J 6 11 0 


The 
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The firſt reſult 11. 75. d. How much do 72 yards 


is the value of 6 yards, and | come to, at 6s. 53d. per yd.? 
therefore 4 times that ſum 


is evidently the value of 24 I Anfwer 2 30. 35. 6d. 
yards. | 2 — — 
Required the value of21 | Required the value of 


t 95. 3d. 
gallons, at gs. 3d. per gal- 110 Slo, a 
lon? ; 3 each? 


The component parts of Softer gol. 17s. 6d. 
21 are 7 and 3. —— — 


. d. Required the value of 66 
93 gallons, at 4s. 84d. per 
7 gallon f 
. 3 4 9 Anſwer — 105. 94 and 
RE 
| 
; er bas > How much do 84 -"Y 
4 2 — dred weight come to, at 
71. 36. 9d. per cwt.? © 
3 the vu of 45 


yards, at 14. 25. 3d. per yd. 2 . 


{ 


Anſwer SOL us 34. Required FE aller we - 


144 Ibs. of tea, at 138. 44. 
Required the value of 48 41 b. f | 


yards of broad cloth, at 
175. 64. per yard ? 1 Anſuver 95 4. 


Alu, 421. 421. | i 


® The ſhillings bein above 12, multiply realy Eight timeg 308 us 1 
and 8 times 10 is 80, 157 1 in the ſecond place is 10. The ſum © and 
$0 18:7 365;—Or $ times 7 is 56, and 80 is 196; for adding # hl to 
the multiplier, is the ſame as Wy t into 10. 


25 | RS 
** 15 


— II 
7 : * 1 
— * p , FS wa Ph 
n » - 


ARITH 


and 


= 


come to, at 75.444. per yd. ? 
* 
There are no two num- 


How much do 29 yards 


29 


METIC. 


If the multiplier has no component parts, find the 
value for the next lower number which has ſuch parts, 


add the value of the remaining quantity. 


How much do 38 yards 
come to, at qs. Iod. peryd.? 


The neareſt number to 


bers whoſe product is 29, 
that is, 29 has no com po- 
nent parts, but 28 has the 
components 7 and 4. 


Value of a8yds. 10 6 6 
Do. of 15d. add 7 4 


Anſwer ( 10 13 104 


How much do 681 yards 
come to, at 8s. 10d. per yd.? 


' 38, which has component 
| parts, 1s 36. 


. 

9 10 
6 

2 1 O 

# 6 

rds . 17 14 o 
rer — add 19 8 
Anſwer {, 18 13 8 


Required the value of 
135 pair, at 21. 13. 95, 
each pair ? 224% 
| How much do 113% yds 
come to, at 16s. 9d. each ? 


Anſwer gal. 165. 114d. 


Required the values of — 
314 dozen, at *. 121. 84. 


per dozen ? , 


Being well acquainted with the multiplication of mo- 
multiply any other compound, 
EXAMPLES. 


ney, it will be eaſy to 


* 


7 
6 . 
| 


t 
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WOT | EXAMPLES... 


How much do 9 par- Ho many acres are in 
cels weigh, each weighing 16 fields, each containing 
3. 10 lb. 8 o. 12 dr.? 134. Zr. 165. 4 


— l— —— — e 
. 


— 


— 


| c. gr. Ib. oz. dr. Wt offer F. e 
Dior .. 7 2 10 14 12 Lulu, 221 2 16 


— 
©. 


— — of — 


- — © , «§«‚Üßð— - —— 
—— —— — — #4 n „ — 
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SUBTRACTION 


7 


"41 WHorlE NUMBERS. 


>; fubtraQion the difference between any two num- 

bers is known. For inſtance, the operation 

whereby the difference” between 7842 and 6458 is 
known to be 1384, is ſubtraction. 


The greater number is the minuend, the lefler the 
Abttabend. and the difference the remainder. 


Having placed wpits* under units, &c. take every 
figure in the ſubtrahend from the figure over it in the 
minuend. | , 16: tia 
en EXAMPLES... | 
| Minuend'............ 6847638 | From . 96586386 
; Subtrahend ........ 4646216 Take .... — 02472234 | 


e. 56% . i Ty 4d a> x4 i 


— 


When 
- - 


FA IN7/ £5 
| ©... «6 
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When any figure in the minuend is leſſer tkan that 
under it, add 10 to it, and call the next figure to the 
left 1 leſs ; or, which has the fame effect, call the next 


figure in the ſubtrahend one more. 

For 10 in any denomination is equal to 1 in the 
next. F 4 
EXAMPLES 3 
Minuend 3 . 7624674 Minuend 6297368 


Subtrahend ........ 4272413 | Subtrahend . 47 349 
——_ 3 1 
Remainder ........ 3352261 | Remainder ........ 1562442 


4 
—_— . þ « . — 


3 


In the fifth place of the firſt example, 7 is under 2, 
therefore add 10 to 2, and take 7 from the ſum. Take 
1 from the next 6 for the 10 which was added ta the 
2; becauſe 10 in the fifth place is equal to 1 in the 
fixth. Or add 1 to the next 2, for 1 added to the ſub- 
trahend has the ſame effect as i taken from the minuend. 


From een 7432540 | From e 77" 
11. 1 47 6234 Take .. 79304 
» 4 1 | TY noe 
POLE AIC. - « +45 2/2; has 
, 3) 1 19 4473 38 brim 
Nr 8070346 From . 2000000 
A 6429524 Take ume, 2175239 
From ...... . 94320009 | From . . LOC0000 
1— — 672407 Take . . 777777 
Remainder ........ 93647002 8 


A piece 
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A piete of money being coined in 1734, how old is 
it in 1779 ? 
9 31 walth 1779 
= 


Sifiurr 45 years. 


„ Majeſty Kin George the Third was born in 
1738. How old will he be in 1780? | 
_ | Anſwer 42 years. 


A leafe was drawn in 1759, to continue 99 years. 
— How long is it ſince it was drawn, when will it ex- 
pire, and how long to remain in force, this being 
1779? 49H ; Ms | 8 
Auſioer, 20 years ſince it was drawn. It will expire 
in 1858, to which time it is 79 years. 


An army at the beginning of a campaign conſiſted 
of 73200 men. During the ſummer three reinforce- 
ments of 6450 men each arrived. Scyen thouſand men 
were killed, 671 taken by the enemy, 73 deſerted, 
and the fick were 1718. How many effective men re- 
mained at the end of the campaign ? 


Solution. Multiply 6450 by 3, and add the pro- 

duct to 73200. From the ſum take the amount of the 
killed, priſoners, deſerters, and fick, and the remain- 
der 82084 is the anſwer, 


8171 


S UB- 
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TE 


SUBTRACT ON" 


0 F 
N' 0 ‚ 
— — 


1 the farthings from the farthings, the pence 
from the pence, &c. and when there are more far- 
things in the ſubtrahend than in the minuend, add 4 
to the minuend, which is borrowing 1 from the pence. 


To the pence in the minuend, when neceſſary, add 
12; and 20 to the ſhillings in the minuend, when there 


is occaſion. The pounds are ſubtracted; like gther 


whole numbers. bas 4 abs Art 
EXAMPLES. * 
J. 4. 4. | J. 9. d. 


A ces 762 17 82 Mineend Kal 11 b 
Subtrahend . 642 10 5½ Subtrahend .. axe 8 25 


_ | ——__r 
Remainder £ 120 7 37 5 


From «wwe. 3047 14 82 F __ OW 6280 KI 32 
Take ——274 16 43 Take . 4627 18 7 


Remainder F 904 18 32 95 v 


— 


—— 


From 8 1921 17 92 From „%%% 9647 I. 6 


— | — 
"TY * 


: 
— — — — 8 
KK. : 7 7% 


— 
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| „. : „ 
From .......... 2000 o 0 From , 7367 12 94 
Take .......... 972 14 94} Take 6000 © © 


— "ION 


_— 
Ys CITY — ä — — 


Subtract 3736. * 63d. from 40271. 108. gd. 
„ . d. 
027 10 
8716 7 85 


Remainder £ 310 13 2% 


The three following queſtions require both addition 


and ſubtraction. 


A gentleman paid, for rum 160. 125. $4. for wine 


111. 19s. 6d. and for NN fourteen guineas. How 


Cd 


much remained from 501? - 

J. 4J. FA 2 4. FA 
Rum . IO I2 B Caſh at firſt .. 50 © 0 
Wine . 1: 19 6 Total paid. -— 43 6 2 
K 
Sum f, 43. 6 2 | 


A houſekeeper paid for green peaſe 2 750 cauli- 
flowers 25. 6d. of vat « 


gooſeberries x5. ga. fowls 
"95. Gd. and eggs 25. 33d. How much — 2 from 


o guineas Anſiuer 135. tod. 


A merchant bought three parcels of goods for 100. 
—He fold the firſt for 278“. 10s. 6d. the ſecond for 


472 175. the third for four hundred and three 
pounds” How much did-he gain? _ | 
| Anſwer 1541. 75. gd. 


I 1 | | SUR. 


r 


SUBTRACTION 
U : 
WEiriGnTs and MEASURES. 


EIGHTS and meaſures are ſubtracted in the 


ſame manner as money, only regard muſt be 
paid to their reſpective tables. 


Troy Weight. | Avoirdupoiſe Weight. 
1b. ox. dwt. gr. t. c. gr. ib. oz. ar. 


From . 724 8 11 16|From..52 12 2108 0 
Take .. 647 6 10 22 Take. 26 16 2 16 2 14 


—  O—_ — 


— — 


Land Meaſure. | 
a 


2 25153225 2 


Long Meaſur Cs 


by 7. L m „ . 

From 7832 3121 From e e 276 7 Lo 

Take .- 0073" 1 Take... 4 6 is 
Dry Meaſure. | Time. 

*. bd. 8 | ; h N. 6. 

FFG. BS... METRO. orion —. 23 16 18 

Subtract . .. 76 2] Take .. . 16 18 13 


„ 


To prove ſubtraction, add the remainder to the 
ſubtrahend, the ſum will be equal to the minuend, if 
right.— Or ſubtract the remainder from the minuend, 


DIVI- 


the difference will be equal to the ſubtrahend. 


»*” 


Y diviſion is known how often one number is 

contained in another, For inſtance, the opera- 

tion whereby it is known that 54 is contained 32 times 
in 1728, is diviſion. * 


The number given to be divided, is called the divi- 
dend; the number whereby it 1s divided, is called the 
diviſor ; and the number of times which the diviſor is 
contained in the dividend, is the quotient. 


If the diviſor is leſſer than the ſame number of fi- 
gures in the former part of the dividend, that period of 
the dividend is the leading period; thus 745 is the 
leading period in the firſt example. | 


But if the diviſor is greater than the ſame number of 
figures in the dividend, then one figure more of the di- 
vidend is required to confſtityte the leading period; for 
inftance, 4053 is the leading period of the ſecond ex- 
ample. * + HAD | 


There are ſeveral rules . dividing numbers: the 
following is the moſt regular one. 


Determine how often the diviſor is contained in the 
leading period; place the figure, expreſſing the number 
of times, in the quotient, and multiply it into every 
figure of the diviſor, beginning at the units, and pla- 
eing the firſt figure of the product under the laſt fi- 
gure, on the right of the leading period; ſubtract, 
and to the remainder bring, from the dividend, the 
figure next to the leading period. The remainder, 
with this figure joined to it, is a minuend. 

| Find 
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Find how often the diviſor is contained in the minu- 
end, place the figure expreſſing the number of times 
in the quotient, and multiply it into the diviſor, ſet- 
ting the product under the minuend. Subtract, and 
to the remainder bring from the dividend the figure next 
to that already taken down, and a new minuend is 
thereby formed. | 


Enquire how often the diviſor is contained in this new 
minuend, place the figure in the quotient, multiply it 
into the diviſor, ſubtract the product from the new mi- 
nuend, and to the remainder bring the next figure in 
the dividend. 


Proceed in this manner until all the figures in the di- 
vidend are uſed, + | 


EXAMPLE I. 


Divide 7452 by 324. 
OPERATION. 


324 ) 7452 ( 23 
648 
972 
972 


— — — 


The leading period is 745, in which the diviſor 18 
contained twice, therefore ſet 2 in the quotient, and 
multiply it into the diviſor, beginning at the 4. The 
whole product 648, taken from the leading period, 
leaves 97, to which the next figure of thedividend, 2, 
being joined, 972 is a minuend. In 972 the diviſor 
324 is contained _— therefore 3 being ſet in the 


ques 


S 


- 
ax. 
: 
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quotient, and multiplied into the diviſor, the product 
is 972, conſequently 324 1s contained exactly 23 times 


in 7452. f 


When the product, or ſubtrahend, is greater than 


the leading period, or than the minuend, the quotient 
figure is too large, and muſt be altered to a leſſer. 


But if any remainder, before a figure is taken from 
the dividend, be greater than the diviſor, the laſt quo- 
tient figure is too ſmall, and muſt be altered to a 


larger. 


EXAMPLE II. 
Divide 4053672 by 756. 


OPERATION A. OPERATION B, 
756 ) 4953672 ( 5392 | 756) 4053672 ( 5000 
| 3780 3780000 
2736 | 273672 ( 300 
2268 226800 
4687 | | 46872 ( 60 
4530 1 45360 
1512 1512 (2 
1512 oY 1512 


The leading period is 4053, for 756 is greater than 
05, and therefore one figure more is required to con- 


ſtitute the leading period. 


The theory of diviſion is ſeen in the operation B. 


There are three figures in the dividend beſide the leading | 8 | 


period, therefore the firſt figure 5 in the quotient is 5000. 


There are two figures in the remainder beſide the 


lead- 
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leading period of it, 2736; and conſequently the ſe- 
cond in the quotient, 3, is 300. | 


> 000-426 v4 . — 

The diviſor 300 Ps; 226800 
is contained 60 _— 45360 
N 2 1512 

Therefore 5362 times in 4053672 


By comparing the two operations A and B, it is evi- 
dent that they are eſſentially alike. For the ſake of 
conciſeneſs, the multiplication and ſubtraction. of the 


cyphers are omitted in A, and only one figure taken 


down at'once, being all that is neceſſary when the cy- 


phers are neglected; 
Are EXAMPLES. 
Divide 3909648 by 6932. 
The quotient is 564. 


Divide 47839375 by 76543- 
The quotient. is 625. 


Divide 22497588 by 3726. 
Quotient, 6038. 


When the diviſor is greater than the minuend, place 


a cypher in the quotient; bring another figure to the 


minuend from the dividend, and proceed as uſual. If 
there be a neceſſity for bringing two or more figures ex- 
traordinary from the dividend, place two or more cy- 
phers in the quotient. 


Divide 3714322846 by 74282. 
Quotient 50003. 
D 2 Divide 
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Divide 114488640 by 216. 1 

Quotient 530040. - = 

When, as in the two following examples, the laſt fi- | 
gures of the diviſor are cyphers, diſregard them, and 
neglect as many of the laſt figures of the dividend, 


which muſt be at laſt joined to the remainder ; or if 
there be no other remainder, theſe figures make one. 


Divide 753462 by 4200. 
'The quotient is 179, and the remainder is 1662. 


Divide 9628462 by 83000. 
'The quotient is x16, and the remainder 462. 


Divide 7 324/. equally amongſt 32 men. 
Anfwer—FEach man's ſhare is 229/. 


Divide 8784). equally amongſt 108 men. 
4; OPERATION. | 
J. 3 
8784 ( 81 6 
; 
144 
108 


© da. 
108) 8 
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By dividing the pounds it ſoon appears that every 
man is to receive 81. beſide his ſhare of the remaining 
261. which are multiplied by 20 to reduce them into 
thillings ; theſe are divided by 108, by which it is 
known that every man's part of the 360. is 6s. beſide 
the ſhare of the 725. remainder, which are multiplied 
by 12 to reduce them into pence, theſe are divided by 
108, and the quotient is 8d. conſequently the entire 
ſhare of each man is 811. 6s.. 84d. : 


: Divide 37429/. equally amongſt 56 men. 
Each man 668“. 78. Gd. 


Divide 2193“. 12s. 114d: equally amongſt 63 men. 
Each man's ſhare 341. 16s. 44d. 


When the ſum to be divided contains ſhillings, c. 
multiply the remaining pounds, as before, by 20, and 
at the ſame time add the given ſhillings, 12, to the 
product. When the remaining ſhillings are multi- 
plied by 12, add at the ſame time the given pence, 11, 
to the product; and when the remaining pence are mul- 
tiplied by 4, add the given farthing, 1. 


Divide 52000. 3s. 74 equally amongſt q men. 
The ſhare of every man is 521. 10s. 634. 


Divide 9940. 195. 1134. equally amongſt 52 men. 
Every man's ſhare is 190. 25. 84d. and g farthings 
remain.. | 


D 3 SHORT 


-- 


* | 73159 Quotient, 


- quotient by the divifor. If the pr 


% 
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SHORT DIVISION. 


FF the diviſor is leſs than 13, there is no occaſion 
to ſet down the operation, but only the reſult, or 
quotient, | 


Divide 7452 by 3. 
3 ) 7452 


2484 Quotient. 

The diviſor 3 is contained twice in 7, and 1 re- 

mains; ſet down 2, and ſuppoſe the remainder 1, to 

ſtand before 4; in 14, the diviſor 3 is contained 4 

times, and the remainder is 2; in 25, 3 is contained 8 

times, and 1 remains; and in 12, 3 is contained 4 
times, ; 


Divide 658431 by 9. 
9 ) 658431 


| Divide 678642 by 12. 
Anſwer, the quotient is 56553, and 6 remains. 
Divide 8636842 by 8000. 


Diſregard the cyphers, as in page 40, and neglect 
the three laſt figures of the dividend. —T he quotient is 
| 5 | 

Divide 6428). equally amongſt three ſiſters. 
The ſhare of each, is 21421. 13s. 4d. 

Diviſion in general is proved by multiplying the 

odudt be equal to the 

dividend, the operation is right, 

| ARITH- 
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BOOK II. 
Reduction, Vulgar Fractions, and 
Decimal Fractions. 


R E D U © FF GO M0! 


Y reduction, money, weights, and melſures, are 
changed from one denomination to another, and 


it is either deſcending or aſcending. 


REDUCTION DESCENDING. 


When the alteration is from a higher denomination 


to a lower, as from pounds to ſhillings, the reduction 
is-deſcending, and is performed by multiplying the gi- 
ven ſum, weight, or meaſure, by the denominative *' 
parts of the integer, or by ſuch of theſe parts as appear 


by the nature of the queſtion to be neceſſary. 


EXAMPLES, 


© 


ARITHMETIC. 


EXAMPLES. 


How many farthings are in 74840. 


In this example, one pound is the integer, whoſe de- 
nominative parts are 20, 12, and 4. 


\ 


14 | 
20 ſhillings in 1 pound. 


149680 ſhillings in 484 pounds. 
8 12 pence in 1 ſhilling. 


1796160 pence in 7484 pounds. 
4 farthings in 1 penny. 


_ Anſwer 7184640 farthings in 7484 pounds. 


How many farthings are in 4241. ? 
424 X 20 * 12 X 4 = 407040 farthings. 


The meaning of the above expreſſion is, that 4 

is multiplied by 20, the * by 12, and this pro- 

duct by 4. 

How many farthings are in 3ooo!. ? 
Anſwer 2880000. 


How many pence are in 5121. 


The multipliers to be uſed in this example, are 20 
and 12, as the reduction only deſcends to pence, 


512 X 20 X 12 = 122880 pence, 
How 
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How many pence are in 7 b F 
7327 X 20 X 12 = 1758480 pence. 
In 8191. how many ſhillings ? 7 
819 X 20 = 16380 ſhillings. 
In 70821. how many ſhillings ? 
Anſwer 141640 ſhillings. 


In 4325 ſhillings, how many farthings ? 


q The integer in this example is one ſhilling, whoſe 
denominative parts are 12 and 4. 


1 43 4325 X 12 X 4 = 207600 farthings. 


In 4440 ſhillings, how many farthings ? 
Anſwer 2131 20 farthings. 


In 322 ſhillings, how many pence+? 
332 X 12 = 3984 pence. 


How many farthings are in 327“. 175. 84d. * 
OPERATION. * 


„ 
326 17 8% 
20 


6537 

| | 12 
3 78452 
4 


f 313810 farthings. 
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At the ſame time that the pounds are multiplied by 
20, add the 17s. thus, —Inſtead of the cypher ſet down 
7, and add 1 to the product of 2 by 6. To the product 3? 
of 12 times 7, add the 8d. and to the product of 4 
times 2, add the 2 3 

How many farthings are in 84521. 18s. 32d. ? 
> Anſwer 8114798 farthings. 
How many ſhillings are in 728“. 113. ? 

. Anſiuer 14573 ſhillings. 

How many ſhillings are in 1070/. 8s, ? 
How many pence are in oz“. 145- 34? 
Anſwer 216651 pence. 
In 32000. 125. 34. how many pence ? 
In 175.. 5:4. how many farthings? 
Anſwer 838 farthin s. 
In 13s. 2d. how many pence ? 
Anſwer 158 pence. 
In 19s. 7d. how many ' pence ? 


In 249 guineas, how many farthings ? 


The integer is one guinea, whoſe denominative parts 
are 21, 12, and 4. : 


249 X 21 X 12 Xx 4 = 250992 farthings.. 
In 32416. troy, how many gfains ? 


The integer is 10. troy, whoſe d. parts are 12, 20, 
and 24. 
324 X 12 * 20 X 24 = - 1866240 grains. 
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In 37216. Soz. 16dwt. 1487. how m_— 


lb. oz. dwt. gr. 
372 8 16 14 
I2 


4472 ounces. *© 
20 


89456 pennyweights, 


Anſwer 2146958 grains. 


To the product of 12 times 2, add the 8 2. At the 
time of multiplying the ounces by 20, add the 16 dw. 
in the ſame manner that ſhillings are added in page 45. 
When the pennyweights are reduced into grains, to 
the product of 4 times 6, add the 14. grains. 


In 403/b. Soz. 1 3dwt. 18gr. how many grains? 
Anſwer 2324010 grains. 


How many drams are in 364 tons avoirdupoiſe ? 


The integer is 1 ton, the d. parts are 20, 4, 28, 16, 
16. See the third table, page 7. 


364 X 20 X 4 X 28 X 16 X 16 = 208732160 drams. 
In 32. 13c. 29r. 1g91b. 130z. 12dr. how many 
S 5 


Anfwer 18742236 drams. 


The 


w 


| 
l 
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The 13% 297- Sc. are added in the ſame manner 
as the ounces, penny weights, c. in troy weight. #* 
In 19c. 34r. 18/b. how many pounds? 4 
Anſwer 2230 pounds. $ 
One hundred weight 1s the integer, the d. parts I 
of which, neceſlary in this example, are 4 and 28. 4 
How many pounds are in 3Ic. 24r. 1916. ? I 
Anſiwer 3547 pounds. =_ 
How many drams are in 27 pounds? 

27 X 16 X 16 = 6912 drams. 


Sixteen is a number which often occurs in buſineſs, 
either as a multiplier, or a diviſor ;—the operation 
where it does occur will be greatly ſhortened if the 
ſcholar has the following table off. 


il2{31l4|s5|6171819| Bi 
116] 32 | 48 | 64 | 8o | 96 | 112 | 128 | 144 : 
How many poles or perches are in 1735 acres ? 1 

a» 1735 X 4 X 40 = 277600 poles. 4 

How many poles are in 4554. Zr. 14p. ? L 

” Anſwer 72934 poles. *- = 

5 Reduce 42 miles into inches? ; 
42 K 8 X 40 K % X 3 * 12 = 2661120 in- 
ches. bre the third table, page 8. I 


As 11 is exactly twice 5 4, any number multiplied 8 
by 11, will produce twice as much as if multiplied by 
5 +; therefore, if the poles be multiplied by 11, and 
the. product divided by 2, the yards will be found, 


« o 


Re- 


* 
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ARITHMETIC. 49 
Required the inches in 36m. 7f- 26p. 4x44 V. 101. ? 

Anſwer 2341726 inches. "| | 

The 4 yards muſt be added after the diviſion by 2. 


Required the pints in 13 tuns of wine ? 
13 X 4X 63 Xx 8 = 26208 pints. 


S 


* 


REDUCTION ASCENDING. # +» 


HEN the alteration is from a lower denomina- 
tion to a higher, as from farthings to pounds, 
the reduction is aſcending, and is performed by divi- ' 
ding the given ſum, weight, 'or meaſure, by the deno- 
minative parts of the integer, or by ſuch of theſe parts . 
as appear, by the nature of the queſtion, to be neceſſary. 


EXAMPLES. 


In 7184640 farthings, how many pounds ? 


In this example, one pound is the integer ; the d. 
parts are 20, 12, and 4, which are therefore the ſeveral 
diviſors, beginning with 4; and are ſuch, that the 
operation may be performed by ſhort diviſion, . 


4 ) 7184640 farthings. 


12) 1796160 pence. 


20) 149680 ſhillings. 


7484 pounds. | 
E The 


% 
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The forggping example is the converſe of the firſt 


example of reduction deſcending, and is a proof of it. 


In general, the one reduction may be proved by the 
other. 


How many pounds are in 407040 farthings? 
Anſwer 424 pounds. 


How many pounds are in 635520 farthings ? 
Anſwer 662 pounds. 


How many pounds are in 7 36499 farthings? 
4) 736499 + remain, 


12 5184124 84. remain. 


. 


2,0 1534, 3 35. remain. 


Anfwer 7671. 35. 839. 


How many pounds re in 826402 farthings ? 
Anſwer 860. 16s. 85d. 


How many pounds are in 122880 pence? 


i] The diviſors for ſolving this example, are 12 and 20. 


I'} oh Anſwer 512 pounds. 


How many pounds are in 97 328 pence ? 
Anſwer 4051. 10. 84. 
In 79239 ſhillings, how many pounds ? 
No diviſor but 20 is here neceſſary. 


| Anfwer 39611. 195. 


How 
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How many guineas are in 250992 farthings ? 


One guinea being the integer, the diviſors are 4, 12, 
and 21, the laſt of which will require long diviſion. 


Anſwer 249 guineas. 


How many guineas are in 60000 pence ? 
Anſwer 238g. 25. 


How many crowns are in 73452 pence ? 
| Anſwer 1224c. 18. 


In 18742236 drams avoirdupoiſe, how many tuns ? 
The diviſors are 16, 16, 28, 4, and 20. 


16) 18742236 fdr. remain. 


16) 1171389 I 30%, remain. 
28) 73211 10. 

4) | 2614 247 

20 ) 053 13. 


pe EY 


Anſwer Zat. 13c. 29. 19ʃb. 190%. 124r, © 
In 34728692 drams, how many tuns ? 
Anſwer Got. 116. ogr. 261b. 150z. 4dr. 


In 2230 pounds, how many hundred weight ? 
Anſwer 19c. 3qr. 1816, 
E 2 In 
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How many hundred weight are in 27402 pounds? 
Anfwer 2446. 29r. 1816. 


How many pounds are in 30024 drams ? 
 Anfwer 11791b. 40%. gar. 


In 64324 poles, how many acres ? 
Anſwer 4024. Or. 4p. 


| How many weeks are there from March gth, to Au- þ 
guſt 26th, both incluſive ? | 6 
+ Remain in March, . ... 23 days. 
April, . ...... , 30 
1 LORE 
— JO 


July, $000 $050 $000 020 $002 0002 0005 $500 31 


3 — 20 3 


7) 171 days. 


Anſwer 24. 3d. 


VULGAR 


vo 
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VULGAR FRACTIONS. 


VULGAR FRACTION is denoted or ex- 


preſſed by a numerator and a denominator. 


The denominator ſhews the number of parts into 
which unity or one is conceived to be divided. The 
numerator ſhews the number of theſe parts expreſſed 
by the fraction. In other words, the numerator may 
be con ſidered as a dividend, and the denominator as the 


diviſor. 


Thus + of a pound is the fractional expreffion for 
three times the one-fourth part of a pound. Or it is 
an expreſſion for 31. divided by 4. | 


Again, + ſtand for ſeven-eighths, or ſeven times the 
one-eighth of any integer; or, which is the ſame, it 
is an expreſſion for 7 divided by 8. 


The above two fractions are proper ones, becauſe 
the numerator. of each is leſſer than its denominator. 


When the numerator is greater than the denomina- 
tor, it is an improper fraction, as 3. a 


A compound fraction is a part of a part, as g of 3. 


A mixt number contains both a whole number and a 
fraction, as 32 . . 


The value of a fraction conſiſts in the proportion 
between the numerator and denominator : if, for in- 
ſtance, the denominator be thrice as much as the nu- 


E 3 merator, 


0 * 
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merator, the fraction is one-third; for one-third of 
the parts of the denominator are then expreſſed by the 
numerator. Hence there may be an infinity of frac- 
tional expreſſions, all of the ſame value ; « ita 122, 
TEE). , I» Sc. are all equal in value, the deno- 
minator of each being thrice its numerator. 


REDUCTION 
OF 


VuLGAaR FRACTIONS. 


* 
* 


EDUCTION is the firſt part of fractions, be- 
cauſe it prepares them for addition, ſubtraction, 
c. It contains ſeven caſes. N 


e 


To abbreviate fractions, that is, to expreſs them in 
their leaſt terms, and to retain their primitive value. 


Divide. both numerator and denominator by their 
greateſt common. diviſor, viz. the greateſt diviſor which 
<an divide each of them, without a remainder, 


That the new fraction is equal to the given one, is 
plain, for the proportion between the numerator aud 


denominator is not altered when both are divided 
alike. | 


EXAMPLES. 


- 
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EXAMPLES. 


Reduce 32 into its leaſt terms. 
Anſwer +, for 8 is the common dixiſor. 


Reduce 52 into its leaſt terms. 
An ſiuer 4, for 12 is the common diviſor. 


Reduce 4+ into its leaſt terms. 
Anſwer , for g, is the common diviſor. 
Reduce 4322 into its leaſt terms. 


Anſwer +, for 120 is the common diviſor ; or, re 
jet a cypher from each, and 12 is the diviſor, 


Reduce +3322 into its leaſt terms. 


Anſwer Y, for 1600 is the common diviſor ; or, re- 


je& two cyphers from both parts of the fraction, and 
16 is the diviſor. | 


When the greateſt common diviſor does not imme- 
diately appear, divide by any divifor, and the new 
fraction by any diviſor ; and proceed until a frationis 
found, whoſe parts cannot be farther divided by a 
common divifor. 3 


Reduce 432 into its leaſt terms. 


Divide both parts by 2, and the new fraction will 
be 733.3 divide again by 2, and the reſult will be 383 
each part whereof is diviſible by 6, and the leaſt terms 
is 11 { 

». 


Reduce +322 into its leaſt terms. 
Anſwer 3. | q 
1 


* 
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If the denominator be diviſible by the numerator, 
the numerator of the leaft terms is 1, and the denomi- 
nator is the quotient of the diviſion, 


Reduce g into its leaſt terms. 
Anſwer I, for both parts are diviſible by 328. 
Reduce 7437 into its leaſt terms. Y 
Anfoer $ ö 
When the units place of both numerator and deno- 


minator is 55 or when it is 5 in one of them, and a cy- 


pher in the other, both parts may be divided by 5. 


e 
f 
o 


Reduce 2 into its leaſt terms. 
Anfwer Y, for 5 is a firſt diviſor, and 3 a ſecond one. 


Reduce 332+ into its leaſt terms. 


Anſwer 3. 


. 


To find the value of a proper fraction, in coin, 
weight, or meaſure. 


Multiply the numerator by the greateſt denominative 
part of the integer, and divide by the denominator. 
Multiply the remainder, if any, by the next lower de- 
nominative part, and divide by the denominator. Pro- 
ceed in the ſame manner until either there is no re- 
mainder, or the denominative parts are all uſed. 


For the numerator cannot be actually divided by the 
denominator, until reduced into a lower denomination. 


EXAMPLES, 


gs * ” 
* 5 * n * 4 2 0 - 
"oP wa.” +> AG 1 oe * 2 ka L * * 
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EXAMPLES. 


Required the value of 43 of a pound. That is, if a 
und be divided into 16 equal parts, the value of 13 


po 
of theſe parts is required ? 


OPERATION. 


13 numerator. 4: | 
20 greateſt denominative part of 2 pound. 


— — 4. 0 


16) we (16 3 Anſwer, 
I 


>” * 


100 
96 
P . 4 
I2 
16) 48 (3 
48 
Required the value of r of a pound 
Anfwer 45. 454. 
How much is + of a pound? 
Anſwer 175. 44. 
How much is ; of a pound: 
Anſwer 175. 64. 
8 Wben 


% 


' 
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When the integer properly reduced, can be readily 
divided by the denominator, it is generally beſt to do 
fo, and multiply the quotient by the numerator. 


For inſtance, in the preceding example, 11, divided 
8, is 25. 6d. which multiplied by 7, produces 171. 6d. 
the ſameas by the general method. 


Required the value of * Of a pound ? 
Anſwer 18s. 
Required the value of 2+ of a pound 4 
Anſwer 65s. 114, 19gr.j 


Required the value of of a guinea * 
Anſwer 35. 15. | 
How much is the value of & of a guinea ? 


Required the quarters, pounds, Sc. in 2367 of a 
hundred weight ? 22 
Auſiuer 1gr. 1416. 80z. 8dr. 
Required the value of 224 of a hundred weight? 


When a fraction can be reduced into lower terms, it 
is generally beſt to reduce it. | 


21 ® + i. 80. 


How many roods and perches are in 3 of an acre ? 
Anſwer Ir. 179 · J 
CASE 
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C A8 W 1 
To ſind the value of an improper fraction. 


Divide the numerator by the denominator, the quo- 
tient is a whole number of the ſame denomination 
with the integer. Find the value of the remainder, if 


any, by the preceding caſe. 


For if the numerator is equal to the denominator, 
the fraction is equal to 1, becauſe all the parts into 
which unity is conceived to be divided, are expreſſed 
by the fraction. If the numerator be twice as much 
as the denominator, the fraction is equal to 2, be- 
cauſe twice the number of parts into which unity is 
conceived to be divided, are expreſſed by the numera- 


tor. And ſo on. 


EXAMPLES. 
Required the value of of a pound ? 
Auſiuer ꝙ pounds. 


| Required the value of of a pound? 
Anſwer 61. 17 = 61, 10s. 84d. 


Turn s into a mixt number. 
Anſwer 4 18 


C AS E IV. 


To turn a mixt number into an improper fraction. 


Multiply the whole number by the denominator; 
add the numerator, and ſubſcribe the denominator 
* f rac- 


* 
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fractionwiſe under the ſum ; for this caſe is the con- 
verſe of the preceding one. 


EXAMPLES. 
Reduce 9 + into an improper fraction. 
Anſwer . 
Reduce 6 57 into an improper fraction. 
Reduce 43 3+ into an improper fraction, 


Anſiuer . 
. 


To turn any coin, weight, or meaſure, into the 
part or fraction of a given integer. 


Reduce the coin, &c. into the leaſt given denomina- 
tion, and reduce the integer into the ſame denomina- 
tion. Place the former for the numerator, and the 


latter for the denominator of the required fraction. 


For the denominator ſhews the parts into which the 
integer is divided, and the numerator expreſſes the 
number of theſe parts contained in the required frac- 
tion. | 

EXAMPLES. 


Reduce 1 3s. 4d. into the part or fraction of a pound, 


In 1 35. 4d. are 160 pence, and in 1 pound there are 
240 pence, therefore the fraction is 453 of a pound; 
the leaſt terms is 3, therefore 136. 44. is two-thirds 
of a pound; that is, if a pound be divided into three 
equal parts, 1 36. 44. is two of theſe parts. 

| | EReduce 
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Reduce 125. 6d. into the fraction of a pound. 
Anſwer i. ee 
Reduce 3s. 1124. into the fraction of a guinea. 
50, Lage f 2 e wie hal wks 
is 1 | 
Reduce 602. ddr. into the fraction of a pound. 
Anfuxer 1 

Reduce 2r. 255. into the fraction of an acre. 


Anfever t. 


To reduce a fraction of one denomination, to the 
fraction of another. | 


When the required denomination is the greater, mul- 
tiply the proportion between the two integers into the 
denominator of the fraction. But if the required de- 
nomination is the leſſer, multiply into the numerator. 


For it is eaſy to conceive, that the fraction of a pound 
muſt have a denominator 20 times as large as the deno- 


minator of the fraction of a ſhilling, the numerators of 


doth being the ſame, and their values equal. The ſame 
may readily be conceived of other integers. bs 


Reduce & of a ſhilling into the fraction of a pou, | 
Anfwer 5; of a pound is equal to 4 of a ſhilling, _ 
Reduce + of a ſhilling into the fraction of a pound. 


. 


F | . T4 
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Turn Z of a penny into the fraction of a pound. 
The proportion between the integers is 240, theie- 


fore the required fraction is 258 = 555: 
Turn z of a pound into the fraction of a ſhilling. 
Anſwer 45 = 5 for 3 X 20-= 60. 
Reduce +5 of a pound into the fraction of a ſhilling. 
Anfwer 128 = £5. 
Reduce +4 of a guinea into the fraction of a pound. 


Anſwer Ad of a pound; for, multiply the numera- 
tor by 21, and it is thereby reduced into the fraction of 
a ſhilling, viz. $43 of a ſhilling ; which, by multi- 
plying the denominator by 20, is reduced into the frac- 
tion of a pound, that is, 434 of a pound. 


Reduce 4 of 6d. into the fraction of 94. 
Anſwer + of gd. 
en. 


To find a common denominator, that is, to find new 


fractions with a common denominator, which ſhall be 
reſpectively equal to given fractions of different deno- 


minations. 


The product of all · the denominators is the common 
denominator. g 5 | 


Multiply each numerator into all the denominators 


but its own, and the reſpective products are the new 


numerators, and muſt be ſeparately placed over the com- 
mon denominator. 


As every numerator is multiplied by the ſame. num- 


bers as its denominator, viz. by all the other denomi- 
7 ; nators, 
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nators, it is very plain that the new fractions are reſpec- 
tively equal to the given ones; for when both nume- 
rator and denominator are multiplied by the ſame mul- 
tiplier or multipliers, the value of the fraction 1s not 


altered. See CASE I. 


EXAMPLES. 


Reduce 2, +, and 5, into a common denomination. 
That is, find three fractions reſpectively equal to the 
above, and to have all their denominators the ſame with 
. each other. 


3 X 9 X 7 = 189, common denominator. 

2 X 9 X 7 = 126, the firſt new numerator, 

3 X 4 Xx 7 = 84, the ſecond new numerator, 

3 Xx 9 X 5 = 135, third new numerator, 
Therefore 335 = 4. 


And 4 


| , \ TYP 
Reduce 7, 2, and 23, into a common denomination, 
Anſwer $55 = . wes. #0 
; 81 1 

FED = Jo 

C2 29 

TEST = TT* 
When there are only two fractions, and their deno- 


minators diviſible by each other, multiply the propor- 


tion into both parts of the fraction whoſe denominator 
is the leſſer. | 


Reduce I and 47 into a common denomination. 
The proportion between the denominators, found by 


dividing them, is 3, which multiplied into both S 
| y b F 2 ; Pte 
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of the firſt fraction, it becomes 33, whoſe denominator 
is the ſame as that of the other fraction. 


Required a fraction equal to 2, whoſe denominator 
* ſhall b. be 48? | 


The proportion between the denominators is 12, 
which multiplied into 3, the given numerator, the pro- 
duct 36 is the wks: ig numerator, and therefore 45 is 
the required fraction equal to 4. 


Or, multiply 48 by 3, and divide b 4, as by the na- 
ture of diviſion, it is the ſame whether a dividend is 
increaſed in a given proportion, or the quotient is in- 
creaſed in the ſame proportion. If the dividend be mul- 
tiplied by 5, for inſtance, the quotient will be 5 times as 
much on that account. 


Required a fraction equal to 4, 20 denominator 
ſhall be 1000 ? 


To multiply 7 by 1000 is only to join three cyphers 
7 X 1000 
U 


to it, conſequently = = 7999 = $75, and 
therefore 15581 is the required fraction. 


Required a fraction equal to 127 to have : an unit and 
cyphers: for 1 its denominator. 


Wh FH "RAO | 
"Ss : 1875 int 


It requires four cyphers, that there may be no re- 
mainder; hence the denominator is 10000, and the nu- 
merator 1875, that is, the required fraction is s. 


* The 


—_ 
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The theory of changing a vulgar fraction into a deci- 
mal one, is contained in the two preceding examples. 
See DecimaLs, Caſe II. 


Reduce 31 4 and 85 into a common denomination. 


Theſe reduced into improper fractions are 2 and 
69, which, in a common denomination, are 77 


207. 
and e. 


$$57$454$4-45-4-5 44-55-5444 $4 


A D D 1 FT. FE: 
OF © Oe; 


VuLGAR FRACTIONS. 


"7 HEN the denominatozs are common, add all 
the numerators together, and divide by the 
common denominator. 


For the ſum of all the numerators, placed fraction- 
wiſe over the denominator, is a ſingle fraction, whoſe 


value is found as above. See CASES II. and III. 


Add r and 34 of a pound, into one ſum. - 


The fum of the numerators is 27, therefore the 
amount of the three fractions is 343, whoſe value is 
readily found to be 14, 16s. | | 


ay Add 


: 
. 
N 


— .. , 
© II 


% ARITHMETIC. 
Add x5, 32, 2, and 42 of a pound, into one ſum, 


Anſwer 11. 10s. 74d. 


Add +4, , , x2, and ++ into one ſum. 


Anfwer 3% = 3 +4. 


When the denominators are not common, reduce 
them to a common denomination, and divide the ſum 
of the new numerators by the common denominator. 


Add 4, 2, and +7 of a pound together. 


The three fractions with a common denominator, 
reſpectively equal to the given ones, are found by 
Case VII. to be 344, 458, and 435. The ſum is 
333 = 2. 15. | | 


Required the ſum of 44, , and 2? 
"Anſwer Yoo = 2.544» 
Required the ſum of 51 2, 74, and 22 4? 


The ſum of the fractions is 1 3, which being added 

to the whole numbers, the whole ſum is 81 4. 

Add z, rs, ros, and redes into one ſum. 

Each of theſe denominators being ten times as much 
as the preceding one, multiply both parts of the laſt 
fraction but one by 10; both parts of the laſt but two 
by 100, Cc. and the given fractions become 28888, 
505923 rens, and 755233, Whoſe ſum is 74335 ; the 
numerator whereof is all the given numerators in a right 
line. This will evidently be always the caſe in theſe 
fractions, if the numerators be ſingle figures; for when 


the fractions are reduced to a common denomination, 
* firſt numerator will contain one cypher more th - 


; 
/ 


| 
/ 
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the ſecond, which will contain one cypher more than- 
third, &c. conſequently, when added, the numerators 
will form a right line. To add ſuch fractions, there- 
fore, nothing is neceſſary but to place the numerators 
in a right line, and for a denominator to place an unit 
and as many cyphers as the numerator conſiſts of fi- 
gUres, ; k i 


Add rt, s, ros, rode, and rvouvvds of a pound, 
into one ſum. 


Anſiuer 1 9s. 754. 


The above fraction is readily valued, for the nume- 
rator being multiplied by 20, the product is divided by 
100000, by cutting off five figures, viz. one for every 


cypher, or which is the ſame, one for every figure in 


the numerator ; that on the left being the quotient, 
and thoſe on the right the remainder, to be multi- 


plied by 12, &c, 


1 | 
OPERATION. {11 7 
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When the numerators are alike, their ſum is moſt 


E readily found by multiplying. one of them by their 


number. By the above example it is evident, that 6 
times 4 is ; that is, the product of a fraction by a 
-whole number is found by — the numerator 
by the whole number, and dividing b the denomi- 


nator. 


— ̃ forgoofodjodfootortetietoodocJooke 
MULTIPLICATION 


OF 


VulGAR FRACTIONS. 


1. { as multiply a fraction by a whole number. 


Multiply the numerator by the whole number, and 
divide by the denominator. Ses the preceding remark. 


EXAMPLES. 
Multiply +2 by 26.—The product i is + = 18. 
Multiply z by 18.—The product is 1 = 154 = = 152, 


Multiply 3 by 9. .—The product is 5. If, therefore, 
a fraction be multiplied by a number equal to its. 
denominator, the produt will be * to its nume- 


. 
| * 3 | | | | II. To 


#- 


. 
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IT. To multiply a fraction by a fraction. 


Multiply the numerators for the numerator of the 
product, and the denominators for the denominat 
of it. | 


EXAMPLES. 
Multiply 4 by $.—Arfwer 55 = +4. 
For 3 x 5 = 15, the numerator of the product. 
And8 x 6 = 48, the denominator of the product. 


. 
* . 
4 


The product of + by 5, by CAsR I. is , but the 
product of 4 by 5, muſt only be one-fixth of that pro- 
duct, and therefore ; muſt be divided by 6 times its 
preſent denominator, wiz. 48. The ſame method of 
reaſoning is applicable to all other fractions, and 
therefore the above rule is a general one. 


Multiply 44 by 12.—The product is 1252 = x4 
Reduce 5 of , of 4, into a ſingle fraction. 
Aer 8 = uh 


| 51 i 
Mdultiply 64 by 8. 
Theſe reduced into improper fractions are? and 75, 
Whoſe product is "Ir = 55 37 = $5 N. 


Multiply 51 2 by $, and the product by 8. 
Anſwer 144* = 354 vr = 354% © „ 


oP 
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SUBTRACTION 
OF 


VurlcaR FRACTIONS. 


"HEN the denominators are common, the dif- 
ference between the numerators, divided by 
the denominator, is evidently the remainder. 


. EXAMPLES. 
12 Take + from 44 of a pound. 


From 11 
Take 2 


8 
20 
18) 180 (10 
18 
920 | 9 2 


SubtraCt 55 from 32.— The remainder is 33. 


If the Sanaminators differ, reduce them into a com- 
mon denomination. 
Take 4 from . 


The two fractions Rs to thoſe given, are 38 and 
CLE ; conſequently the remainder is 73+ 


„ Take 
#*# 


— 
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Take +2 from 14 x-—The remainder i is 127. 


When mixt numbers are to be ſubtracted, take «a 
fractions from the fractions, and the whele numbers 
from the whole numbers ; and, if neceſlary, borrow one 
from the whole aumbers. 


Subtract 92 x4 from 100 15g6.— The remainder is 
81 2 8. 


Subtract 31 12 from 45 1. 


In this example i it is neceſſary to borrow I, or, which 
is the ſame, 14, this added to ,2, makes it 3+ The 
remainder, therefore, is 13 47 = 134+ 


In nd, therefore, when the numerator of the 
ſubtrahend is the greater, add the denominator to the 
numerator of the minuend, ſubtract the numerator of 
the ſubtrahend from the ſum, place the denominator 
under 2 difference, and add 1 to the units of the ſub- 
trahend. 


- 


Subtract 9.3 3 from 21 1. The remainder is 


1133 = 1113 


> ARITHMETIC. 
ET ISION. 
OP 


 Vur car Fracrtrons. 


a = divide a fraction by a whole number. 


Divide the numerator by the whole number, for the 
fraction will thereby be divided into as many parts as 
the whole number contains units. 


EXAMPLES. 
Divide 17 by 9.—The quotient is 22. 
Divide 33 by 4-—The quotient is x4. 


If the numerator cannot be divided by the whole 
number, multiply the denominator by the whole num- 
ber ; for increaſing the denominator has the ſame ef- 
ſect as decreaſing the numerator in the fame propor- 
tion, the value of the fraction being equally diminiſh- 
ed in both caſes. 


Divide 4 by 5.— The quotient is 2. 


It is very obvious, that 4 is 5 times as much as 23, 
for the denominative parts of + are 5 times as large as 
- the denominative parts of ;7, and the numerators are 


Divide 


* 
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The quotient is 4+ = . 


Divide 43 by 3. 
II, To divide a fraction by a fraction. 


Multiply the denominator of the diviſor by the nu- 
merator of the dividend, for the numerator of the quo- 
tient; and the numerator of the diviſor by the deno- 
minator of the dividend, for the denominator of the 
quotient. 1 


Divide 45 by 2,—— Quotient 2. 
Diviſor. Dividend. Quotient, 
* 16 45 — 
+ | xz EF © 2» 


If the dividend 45 was divided by 2, the quotient 
would only be 4 by the laſt CAsE; but as it is divided 
by z, which 1s only one-third of 2, the quotient mult - 
be 3 times 22, that is, 43 = 2, for the leſſer the divi- 
ſor, the greater the quotient. 


Divide 45 by . The quotient is 32 = LY - 


Divide 16 + by 3 4. 

The mixt numbers, when reduced to a common de- 
nomination, are *F and , Which being divided, the 
quotient is 475 = 5 734+ 

Divide 6 by +5. 


The fractional expreſſion for 6, is £, conſequently 
the quotient is f = 14 4. 


G | DECI- 


S ARITHMETIC. 


DECIMAL s. 


A DECIMAL FRACTION has a dot or pe- 

riod placed before it, and has no denominator 
expreſſed, but is always underſtood to have one, con- 

| fiſting of an unit, and as many cyphers as the decimal 

| contains figures. N 


Thus .7 ſtands for +7. That is, if an unit, for in- 
ſtance, if one pound be divided into 10 equal parts, the 
decimal expreſſion for 7 of theſe parts, or 145. is. 7. 


Alfo .64 ſtand for +52, or 75 and +42. 
For 28 + res = 188. See page 66. 


Likewiſe . 865 is the decimal expreſſion for 2833, or 125 
185 and uus; for 18 + 18 + rs = & 


In general, the value of a decimal figure is ten times 

leſſer for every removal from the dot or period towards 

the right; thus, in the decimal. 5555, &c. the 5 im- 

mediately after the dot is 28, the next is 555, the next 
Boris So.. 


REDUC- 
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REDUCTION 
OF 


DECIMAL S. 


EDUCTION of decimals contains three 


caſes, 5 


E Ws 
To find the value of a decimal. 


Multiply by the denominative parts of. the integer, 
and cut of to the right at each multiplication as many 
figures as the given decimal contains. The figures on 
the left expreſs the value. See page 67. 


EXAMPLES. oe). 
Required the value of. 39375 of a pound? 


39375 
20 


0 2.87500 
12 


— 


—— 


10. Soo 
4 


8 


2.00000 


Anſwer ys. 10zd. | : 
G 2 The 
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The given decimal may be expreſſed 732375, hence 
the reaſon of cutting off five figures, for it is in effect 
to divide by 100000. | 

Required the value of .4875 of a pound ? 

Anſwer 95. gd. 
Required the value of .75 of a pound ? 
ha Anſwer 155. 
Required the value of .00625 of a pound? 
Anſwer 15. 

Ho many pence and farthings are in. 375 of a ſhilling? 
Anſiber 42d. 


How many farthings are in. 75 of a penny? 
Anſwer à gr. 


Required the value of. 4375 of a guinea? 
1 | | Anſwer 95. 22d. 


Required the value of. 46875 of a tun, in hundred 
weights, quarters, Cc. ? 


| | Anfwer gc. Ig. 1 40. 
How many roods and poles are in. 7354 of an acre? 
Anſwer zr. 37p. and .664 of a pole. 


How many days are in .575 of a year? 
Anſwer 209 days, and .875 of a day. 


u. 


To turn or reduce a vulgar fraction to a decimal one. 


Annex cyphers to the nuqggator, and divide by the 


denominator; for this willMind the numerator of a 
＋ fraction 


4 
1. 
2 \ 
5 
"WM 
p 
. 
$ - 
i a 
* 7 
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fraction whoſe denominator is an unit and cyphers, 
page 64, that is, it will find a decimal; for the deno- 


minator of a decimal is underſtood to conſiſt of an unit 
and cyphers. | 


7 


A decimal always conſiſts of as many figures as the 

denominator of it contains cyphers, therefore the num- 
ber of the figures in the decimal muſt always be equal 
to the number of cyphers joined to the numerator z 


and when there is a deficiency, it muſt be ſupplied by 
prefixing cyphers. 


EXAMPLES. 
Reduce 4+ into a decimal. 
Anſwer . 9375. 


Reduce into a decimal. 
Anſwer . 12. 


Reduce 4 into a decimal. 
Anſwer ,04687 5. 


The decimal of x is. 25; the decimal of 2 is. 5; and 
-75 is the decimal of 3, 


Reduce ;; into a decimal. 


Anſwer .6666 +. This is called a repeating deci- 
ma], becauſe 6 may be repeated without end which 18 
evident by trying the diviſion. AY 


1 
a 


Required the decimal of 5 ? 
Anſwer .285714285714, Sc. This is called a cir- 


eulating decimal, as 285714 will continually: recur ; 
for when theſe ſix figures are found, 2 remain, the ſame 
figure as the numerator, - 


G 3 CASE 
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| Em. 


To reduce any coin, weight, or meaſure, into a 
decimal. 


Reduce it into a vulgar fraction by CasE V. page Go. 
| and then into a decimal by the laſt CAsE; that is, re- 
f duce the coin, &c. into the leaſt given denomination, 
| add cyphers, and divide by the N reduced into 

the ſame denomination. 


. 


Reduce 128. 64. into the decimal of a pound. 
Anſwer . 625, for 459 = .625. 


Reduce 155. 34. into the decimal of a pound. 
Anſwer . 7625. 


Reduce 130. 1 fd. into the decimal of a pound. 
Anſwer . 65625. 


Reduce 15. 125. and 158. into the decimals of a pound. 


Anfeer, the decimal of 1s. is. 05, for 28 = .o5:; 
the decimal of 125. is. 6, for 2 = .6; and the deci- 


mal of 155. is .75. 


The decimal of any even number of ſhillings is evi- 
dently expreſſed by half their number, thus .5 is the 
decimal of 10s. and the decimal of any odd number of 
_ ſhillings is half their number, with 5 Joined to it; for 
inſtance, the decimal of 175. is. 85. A. 


From the decimal of 1s. the decimal of any number 
of pence under 12, a pound the integer, may be readily 


derived. Divide .05 by 2, and the quotient .025 - 
the 


the decimal of 6d. 


AR t THME TIC. 


Divide. os by 


016666 is the decimal of 44d. 
8, and 12, and the quotients . 0125, . 008333, 00625, 
and .004166, are the decimals of 34. 24. I ad. and 1d. 
reſpectively. 


5 


79 


and the quotient- 
ivide .05 by 4, 6, 


By addition, &c; the decimals. of 11d. rod. gd. Oc. 
are determined from the above. 


following table, the decimal of any ſum may readily 


By. a proper uſe. of the 


be found. 

e IE Deine 387 
Pence.| the integer. Penee | the integer. Pence: the integer. 
1 4 * | 

I [.00416 +]] 6.025 11 J. 0458379 
| 2 |.00833 +|| 7 |-02916 + fa-things | | 

Z 9225 8 [03333 +} 3 N 

4 01666 +]| 9 0375 2 ne 
5 bey + | 10 [.04166 + 3 [003125 


Required the decimal of 195. 93. WP the table ? 


The decimal of 195. is, by remark A .. 


6 


3 


- +05 


9a. C 0375 
mw r.. eee 


. 003125 


a 900625 


Where + is placed, the laſt figure may be repeated 
to any number of plac:s; but there never can be any 


occa- 
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occaſion to carry the decimal farther than is done i in the 
_— 


Required the decimal of 75. 1034. one en the 


integer! ? 


Neither this nor any of the Te queſtions are 
done by the table. | 


In 75. 1024. are 378 farthings, hd ! in one guinea 
1008, therefore 37. | 


Reduce 99. into the decimal of a ſhilling. 
Anſwer .75, lor r = 75. 
Reduce 849. into the decimal of a ſhilling. 

Anſwer .7083 +. 


Required the decimal of 201. 145. one hundred 
weight the integer? | 


Anſwer . 625, for 7%22* =..625. 


Required the decimal of 3 inches, one foot the integer g 
Anſtwer .25. 


Reduce ar. 289. into the decimal of an acre. 
Anſwer . 675. 


AD DI- 
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ADD. © +0. 
OF 
* G4 M 1 


LACE units under units in the whole numbers, 
tenths under tenths in the decimals, ſo that the 
decimal dots may be right above each other, then pro- 
ceed as in common addition; for 10 in any decimal 
line make one in the next, in decimals as well as in 


whole numbers. 


EXAMPLES. 


£ £ 
734.25 62.67 
027-473 742 
72-7402 | 7-207 
0.27 75-67 
14407412 | 
— — | — 


F Add 43.755 629.4, 7.281, and 927.476 into one 
um. 
Anſiber 1607. 907. 


Add 3333, 333-3» 33·33, 3.333, and . 3333 into 
one ſum. 
Anſwer 3703. 2963. 
J. J. 1 J. 
Add 76. 285 61.475, 42 12 6, and 52 1 into one 


ſum. 


The decimal of 125. 64. is .625; the decimal of 4 


is .75; and the whole ſum 233/.1 = 2330. 25. 
ay! 101 f 
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MULTIPLICATION 


O F 


D n 1: $.- 


Mina PLY as in common multiplication, and 


cut off as many in the product as there are de- 
elmals in both multiplier and 9 


EXAMPLES, 


Multiplicand . . . 7. 246 
Multiplier .. - 53-4 


rn 


28984 | 
21738 
30230 
— — 


Product . . ... 386. 9394 


The multiplicand of the foregoing een may be 
expreſſed 7 5328 = 4348; and the multiplier 53 54 = 
50. Then $8235 K „ = 3389384 = 
386 533 sf = 386. 9364. Hence the juſtneſs of the rule 
for cutting off the product appears; for it is very evi- 
dent, that if the multiplicand and multiplier be expreſſ- 
ed and multiplied like vulgar fractions, the denominator 
of the product will contain as many cyphers as are in 
both multiplicand and Were. 


More E. XAMPLES. 
The product of 3.524 by 2.4.36 is 8. 584464. 
The product of .2057 by .315 is.0647955. 
The product of .228 by .0034 is .00077 52. 
S U B- 


C 


” ARITHMETIC. _ﬆ 


SUBTRACTION 
OF 
DECIMAL S. 275 


LACE units under units, Sc. as directed in ad- 
dition, and then proceed as in common ſubs 


traction. 
EXAMPLES, 
From . 627-002 


From 723.424 
Take . 470-270 Take . . 477.725 
247.148 149.277 


Subtract 74.375 from 81.628. 
The remainder is 7.253. 


Subtract 618.42 from 7482.6, 
The remainder is 6864. 18. 


Subtract 74/. 155. from 91/. . 25. 
The remainder is 16.5 = 16/. 105, 


DIVI. 


* 


a anriTHUETIC. * 


* 
W « 


SD 1 VOT:98:;1.0.M .. 
| 4” I 


LS 


ERFORM the operation in the ſame manner as in 
| common diviſion, and cut off ſo many in the quo- 

tient, that the decimals in the diviſor and quotient to- 
gether may be equal in number to thoſe of the divi- 


dend. | 


For the product of the diviſor and quotient is equal 
to the dividend, and conſequently there muſt be as ma- 
cut-off in the diviſor and quotient as in the divi- 


dend. | 
_—_— EXAMPLES, 

I. When there are more decimals in the dividend 
than in the diviſor, cut off their difference in the quo» 
tient. | 

| Divide 386-9364 by 53:4- 
The quotient is 7. 240. 


Divide 988.666 18 by 27.83. 
The quotient is 354. 246. 


Divide 842.6286 by 25.728. 
The quotient is 32.7, and the remainder 13230. 


When there is a remainder, cyphers may be joined 
to the dividend, and the diviſion E anc there 


is three or more decimals in the quotient, 
4 II. When 
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II. When there are more decimals in the diviſor than 
in the dividend, add cyphers to the dividend equal t0 
the difference, and the quotient will be a whole num- 
ber, while theſe cyphers laſt ; but if more be added, the 
ſame number of decimals will ariſe in the quotient. 


Divide 73.2 by 6.326. 


If two eyphers be added, the quotient will be 11, 
and if ſix be added, the quotient will be 11.5712. 


Divide 364 by 2.34. * 
The quotient is 155, and if continued, it is 155.5 *. 
III. When there are not ſo many ”—_ in the quo- 
tient as the rule requires to be cut off, prefix a cypher 
or cyphers, _ 
Divide 8.88408 by 274.2. 
The quotient is .0324. 


Divide 1 by 282, and continue the quotient to ſix 
places. 


The quotient is .003546, . 


wh 
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B OO K III. 


Practice, and Proponion. 


P R A . c E. 
P is the moſt aſs uſeful rule 


in Arithmetic, for by it the value of any quan- 
tity of goods is readily known. 


The following caſes are all that can poſſibly occur. 
It will be a great advantage to the learner to have them 
al together. Examples to each are given afterwards. 


I. If one pound be diviſible by the price, divide the 
given quantity by the number of ti times which the price 
is contained in one pound. The quotient is the anſwer 
in pounds, and the remainder, if any, is pounds; 
which reduce lower, and divide by the ſame diviſor. 


H 2 | For 
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Por half a yard, when it oceurs, add half the price of 
azyard. For one-eighth, or one-fourth, add the one- 
eighth or one-fourth of the price of one yard. | 


When Tor 4 belong to the quantity, find the valoe for 
one yard more than the quantity, and ſubtract + or + of 


the price of one yard. 


II. When a pound is not diviſible by the price, di- 
vide it into two ſuch parts, that the greater may be an 
equal part of a pound, and the leſſer an equal part of 
the greater. | 


Find the value of the given quantity for the greater 
part of the price by Cast I. and divide that value by 
the proportion between the two parts of the price. The 
amount of theſe two ſums is the total value of the gi- 


ven quantity. i 


HI. The moſt conciſe method, ſometimes, is to di- 
vide the priee into two fuch parts, that each of them 
_ be an even part of a pound. When it is found 
beſt to do this, the quantity muſt be divided by both 
the diviſors, and not the firſt value by the other diviſor, 
The amount of the two ſums, or lines, is the total 


IV. There are a few prices, and to a ſkilful ae- 
countant, but a few, which require to be divided into 
three parts; the firſt an even part of a pound, the ſecond 
an even part of the firſt, and the leaſt an even part of the 
ſecond. - The quantity muſt be divided by the firſt di- 
viſor ; the firſt value muſt be divided by the fecond di- 
viſor; and the ſecond value by the third diviſor. The 
ſum of theſe three values is the total one. 


V. When the price is leſs than a ſhilling, the firſt 


diviſor muſt be a part of a ſhilling, and the total 
- 1 amount 
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amount will be ſhillin 
vided by 20. 1 i 

VI. If the price be leſs than one penny, the firſſ di- 
viſor will be a part of a penny, and the total amount 
muſt be divided by 12 and 20. | 6 F 


VII. If the price be pounds only, multiply the 
quantity by the pounds; and if there be alſo ſhillings, 
Sc. . for them by ſome of the preceding caſes. 


gs, which muſt therefore be di- 


VIII. When the price is very near an even part of 
a pound, compute the value of the quantity according 
to that even part by CasE I. then find the value of 
the quantity at the difference between the even part 
and the real price, 


If the real price be greater than the even part, add 
the latter value to the former; but if the real price be 
leffer, ſubtract. | | 


The given price frequently approaches very near to 
ſome of the prices mentioned in the other CAgEs,— 
When it does, compute for the price which it ap- 
| proaches to, and having found the total amount, find 

the value of the quantity at the difference between the 
two prices, which add to, or ſubtract from, the total 
amount, according to the preceding direction for that 
purpoſe. | | 


IX. If the price be very near a pound, call the quan- 
tity pounds. Compute for the difference, the amount 
of which add to ord prong if the price be more than 
a pound, but ſub if the price be leſs than a pound. 


f Wk the RR _ any number of pounds, mul- 
tiply the quantity by theſe pounds, and add or ſubtract 
the value of the Jiffcrence. 8 | 

* H X. When 


4 


N 
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X. When the quantity is ſmall, the price of different 


denominations, and not an even part of a pound, the 
ſhorteſt way generally is, to multiply the price by the 
quantity, or its component parts, as fully directed in 

plication of Money. See page 2b, and the four 
following. | 


XI. If the quantity conſiſts of different denomina- 
tions, find the value of the integral, or whole part of 
it, by any of the preceding CAsES; and compute for 
the inferior denominations S taking ſuch parts of the 
price as theſe denominations are of the principal one. 


In theſe eleyen Castzs are comprehended rules of 
computation for all prices that can be given. The fol- 
lowing remarks, however, will in ſome inſtances be 


| uſeful, 


Firſt, If there be, at an equal price, two quantities 
whole proportion is expreſſed by a whole number, and 
the value of the leſſer quantity Anas the value of the 
greater is readily round by multiplying by the propar- 
tion. But if the value of the greater quantity be 
known, divide by the proportion. 


Second, When two quantities are equal, and an inte- 
ral, or whole number proportion between the prices, 
multiply the value found or given, for the leſſer price, 
by the proportion. But if the value for the greater 


price be known firſt, divide by the proportion. 


Third, When there is an integral proportion be- 
tween two quantities, and alſo between their prices, 
jf the leſſer quantity have the leſſer price, multiply the 
value of the leſſer quantity by the product of the two 
roportions. But if the value of the greater quantity 

firſt known, divide. | 
* It 


= 
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If the greater quantity has the leſſer price, and the 
value of that quantity be known, multiply by the pro- 
portion between the prices, and divide by the proportion 
between the quantities. 


Fourth, If the quantity be 12, the anſwer will be as 
many ſhillings as the price conſiſts of pence, If the 
quantity be a multiple of 12, as 24, 36, Sc. multiply 
the pence of the price by the proportion, and the pro- 
duct will be the anſwer in ſhillings. 


Although the quantity ſhould neither be 12, nor 
any multiple of 12, it may be ſometimes proper to 
compute for as many twelves as it contains, and to find 
the value of the remainder by even parts. 


Fifth, When the quantity is 240, the anſwer will 
be as many pounds as the price conſiſts of pence z if 
480, the anſwer will be twice as many pounds as 
pence conhits of pence, Oc. | 


When the quantity is 20, the anſwer will be as 
many pounds as the price contains ſhillings, If the 


quangt be a multiple of 20, as 40, 60, &c, multiply 


e ſhillings of the price by the proportion, 


a. 
4 ; 
I | | 
The Auſioer will be as | 
= ons. 129} many pounds as the 9 f 
160 price contains =» - 12 | 
192 IF 


Sixth, If the price be any of thoſe in TanLe II. mul- 
tiply the quantity by the numerator, and divide by the 
denominator, the quotient is the value in pounds. 


The 


= 


92 "ARITHMETIC. 


The operation will be much ſhorter, if the quantity 
be diviſible by the denominator, If it is, _— 
their quotient by the _— 


Seventh, If the price be reduced into its leaſt given 
denomination, and then multiplied by the quantity, 
the product will be the value in the denomination into 
which the price was reduced, and may be turned into 
pounds by Reduction Aſcending, 


The Uſe of the three following Tables. 
TABLE I. 


The upper part of the firſt column contains all the 
prices which are even parts of apqund ; and the ſecond 
thews how often they are contained in a pound ; thus, 
105. is contained 2 times in a pound; 65. 8d. is con- 
tained 3 times; 5s. four times, Cc. 


The third and fourth columns contain the even 
parts of 10s. for inſtance, 5s. is contained 2 times in 
*106.—1s. 3d. is contained 8 times in 10s. 


The other columns contain the every parts of 6s. 8d. 
C545. &c. | 


If the price be 125. 64. it muſt, by Casz II. be ta- 
ken at twice. By the two firſt columns 105. are con- 


_ tained 2 times in a pound; and by the third and fourth 
columns 25. 64. is contained 4 times in 10s, The 
other tables are applied in a ſimilar manner. 


TABLE 
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This table contains 2 number of prices, which are 
not even, but fractional parts of a pound. 


e 


This table is for avoirdupoiſe weight, and is on the 
the ſame plan for quarters and pounds weight as "TABLE 
I. is for ſhillings and pence. 


Thus, by the two firſt columns 247. are contained'2 
times in 1c. ; again, 160. are contained 7 times in 
xc. Oc. | MEE 


By the third and fourth columng 211b; are cantained 
4 * in 347+ alſo, 7b, are contained 12 times in 
377 Co | : 


TABLE 
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EXAMPLES fe CAs E I. 


How much do 526 a= | 
come to at 10s. per yd. ? 


It is evident that the 
anſwer will be half as ma- 


ny pounds as yards, the 


price 10. being contain- 
ed twice in a pound. Halt 
of any number is obtained 


by dividing by 2. 


I» 
IN 2 


7 


How much do 736 yds. | 


come to at 5s. each? 


Anfwer 184“. 


536 


— — 


268 / Anſwer. 


How much do 45] 


' gallons come to at 35 
- gallon ? 1 
Anſiber 8261. 35. 4d. 


Required the value of 
435 *. at 1s. 8d per 


yard: 
Anſwer Zbl. 55. 


| 


| 


| 


| 
| 


How much do $2 5 gals. 
come to at 6s. 8d. per gal. ? 


It is evident that the an- 
ſwer will be in pounds one 
third of the number of ga]- 
lons, as 6s. 8d. is contained 
thrice in a pound. One- 
third of any number is 


found by dividing by 3. 
J. d. 5 
168 | 3825 
27 51. Anſwer. 


How much do 935 you, 
come to at 4s. per yd, ? 


Anſwer 1871. 
How much do 6738 


gallons come to at 25. 6d. 
per gallon ? 
Anſwer 8421. 55. 


Required the value of 


312 yards at 1s. per 
yard ? 


Anſwer 1 51. 125, 


EXAMPLES 


ARITHMETIC. 


EXAMPLES 


Required the value of 
432 yards, at 125. 6d. per 


yard ? 


The two moſt proper 
parts to divide the price 
into, are '10s. and 28. 64. 
the former being contained 
twice in. a pound, and 


25. 6d. is contained four | 


times in 10s. See the 17 
per columns in TABLE 


LS 
10 © 2 | 432 
2 6 4 216 
54 
| 2701. Anſwer. 


At 10s. the value is 216/. 
and at 2s. bd. it is evi- 
dently one-fourth thereof, 
viz. 541. and conſequently 
at 125. bd. the value is 
270¹. 


How much do 524 gal- 


lons come to, at 55. 10d. 
per gallon ? 


Auſiber 1521, 16s. 8d. 


97 


te CASE II. 


Required the value of 


576 yards, at 8s. 4d. per 
. yard? 


The two moſt. proper 
parts to divide 8s. 44. into, 
are 6s. 84. and 15s. 84, the 
former being contained 
thrice in a pound, and 
Is. 84. four times in 6s. 8d. 
See the proper columns in 


| TABLE I. 


# &. | | 

65 3 576 

I 8 | 4 | 192 
240ʃ. Anfiver, 
| Prem 


At 6s. $84. the value is 
192/. and at 1s, 8. it is 
evidently on2-fourth there- 


| of, vis. 487. conſequent- 


ly at 8s. 4d. the value is 
240l, 


How much .do 475 
yards come to, at 45. 64d. 
per yard? 


Anfwer 106l. 175. 6d. 
| How 


. 
4 
5 
i 
1 
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How much do 408 yards | How much do 72 
come to, at 45. 24. per | yards come to, at 3s. 12d. 


yard ? per yard ? | 
Anſwer 851. Anſwer 1121. 195. 4d.“ 
How much do 708 yards How much do 436 
come to, at 55. 11d. per | yards come to, at 25. 944. 
ard? per yard? 
Anfwer 1991. 25. 64, | Anſwer 611. 6s. 3d. 


iini to CAS E III. 


Required the value of | Required the value of 
84 gallons, at 6s. 6d. per | 78 yards, at gs. 2d. per 
gallon ? yard ? 

s.d. | | Anſwer 351. 155. 
WD. £3 84 | 
26 | 8] 16 16 Required the yalue of 
| IO 10 712 yards, at 8s, 8d. per 

| 

| yard? 
27 6 
11— Anſiver 3081. 10s. 8d. 
| 


The 


* The parts of the price in this example are 25. 64. and. 

d. the latter one-fourth of the former. The value for 

25. 6d. is gol. 75. Gd. In dividing it by 4, there remains 2. 

or 40s. to which add the 7s. When 47 is divided by 4, 
there remains 3s. or 36d. to which add the 64, When 

42 is divided by 4, the remainder is 2d. or 8 farthings, 

wherein 4 is contained twice, therefore the value for 744. 


is 22. 114. 105d. 
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| The prices in this caſe | 


can only be ſo divided, 
that each part may be con- 
tained exactly in a pound, 
and therefore the quantity 
is divided by both divi- 
ſors, and not the firſt va- 
lue by the ſecond diviſor, 
as in the preceding caſe. 


How much do 564 yas. 
come to, at 76. 4d. per 
yard ? | 


Anſwer 20 146. 4d. 


EXAMPLES 


How much do 418 yds. 
come to, at 4. 7d. per 


yard? 


1 | 
40 | 5] 418 
6 | 8] 83 12 
Iz} 44] 10 9 
$. x83 
aft © is? 


Required. the value of 
75 + gallons, at 11s. 6d. 
per gallon ? | 


Anſwer 4.3). 125. 634. 
I 


99- 


| Required the value of 
148 gallons, at 3s. 64. per 
callon ? | 


| Anſwer 251. 18s, 
, 


How much-do 744 gal- 
lons come to, at 10s. 8d. 
per gallon ? 


Anſier 39l. 12s. 


te CAS E IV. 


How much do 470 gal : 
lons come to, at 5s. 8d. 
per gallon ? 


s. d. 
30 0 470 
| — 
6 | 10| 117 10 
2 17 37 232-0 
BELLE. 
| 133 3 4 


| Required the value of 


92 yards, at 25s. 44d. per 
yard: 


Anſwer 1ol. 18s. 6d. 


EXAMPLES 


2 


100 


ARITHM ET FC, 


ExaMPeites tw CAs E V. 


Required the value of 
432 Yards, at 6d. 


yard ? 
d. 


2,0 


Required the value of 
76 pounds, at 3d. per 


pound? 


43² 


| — 


— — 


10 16 


| 


Anſwer 195. 


Required the value of | 
58 © at 7 x4, per 


yard? 
Anſiuer 


1. 16s. * | 


per 


21,6 ſhillings... 


— 


uired the value of 


512 yards, at 4d. per 


Req 
yard? 
d. 
113 
250 


512 
17,0 84. 
8 10 8 


Required the value of 
216 pair, 
pair? 


at. 24, Per 


Anſwer 1. 16s: 


Required the value of 


232 pounds, at 34d. per 
pound 


Anfuer 3... 125. 64 


EXAMPLES 2 83 VI. 


How much do 432 yds. 
come to, at 4d. per yard? 


4 


1 
12 


1 
1 1 


432 


: 


108 pence, 


— — 


9 ſhillings. 


How much do 38 yards 
come to, at 2d. per yard ? 


x 
z 


2 


75 


5 


12 


— 


19 pencce. 


EXAMPLES 


\ ” 


ARITHMETIC. 


ExXAMPLIES fo CAs E VII. 


How much do 384 acres 
come to, at 34/. per acre : 


Anſwer 13056l. 


How much do 43 ſheep 
come to, at 21. 7s. 6d. 
each? 


2 41 | 
50 | 4] 43 
2 
| 86 
2 6 2 | 10 15 
E 6 
102 2 6 
— 


Be always particularly 
careful not to divide the 
product of the quantity 
and pounds, inſtead of the 
quantity itſelf. 


EXAMPLES t CASE VIII. 


How much do 42 yards 
come to, at 10s. 1d. per | come to, at 6s, 824.. per 


yard ? 


I 3 


101 


. 


Ho much do 250 hun- 
dred weight come to, at 8. 
per hundred weight? 


Anfoer 2000. 


How much do 36 oxen 
come to, at 121. 45. 8d. 
each? 


Anſwer 440l. 86. 
How much do 284 weeks 


come to, at 7d. Is. 8d. 
each ? 


\ Anfwer 2153. 136. 
|| How much do 532 hun- 


dred weight come to, at 
51. 39. od. Per cwt? 0 


| 


Anſwer 2760l. 176. 24. 


How much do 72 yards 


yard? 


The 


IQZ, 


The price being only 
a little above 105. find the 
value for 10s. and add 424. 
or. 3s. 64. for the 14. per 


yard above the 10s. 
4. * 0 N 
10 2.1 42 
3 21 0 
Add IP 6 
3 © 
BW \ 


How much do 112 gal- 
lons come to, at 56. 2d. 


per gallon? 
Anſwer 2.81. 185. 84. | 


Required the value of 
224 yards, at 2s. 64d. 
per yard? 


Anſwer 28/.. 95. 44. 


ARITHMETIC. 


* 


The price being only 
zd. above 6s. 8d. find the 
value for 6s. 8d. and add 
72 half-pence, or 36d. or 
35. for the zd. per yard. 
above bs. 84. 


. 
6 8 


Add 
I 


How much do 64 + yds.. 
come to, at 36. 51d. per 
yard? | 

Anſwer x1. 15. gd. 14 


Required the value of 


60 dozen, at 25. 04d. per 
dozen ? 


Anſwer Gl. 18. 3d. 


In the four following examples the real price is leſſer 
than the even part, and therefore the value of the diffe- 


rence muſt be ſubtracted. 


How much do 72 yards 
came to, at 9s. 115d. per 
yard? 


How much do 548 gal- 
lons come to, at 6s. 7d. 
per gallon ? 


Anſwer 3501. 195. | 


Anſwer 180l. 75. 8d. 
How 


ARITHMETIC; 


How much do 68 yards 


come to, at 48. ,113d, per 
yard ? 


Anſwer 161. 18s. 7d. 


og 


How much do 412 yards 


come to, at 38. 34. per 
yard? 


_ 


| Anſwer 661. 198. 


In the four following queſtions, the prices are very 
near thoſe belonging to the ſecond caſe. 


How. much do 72 gal- 
lons come to, at 45s. 9d. 
per gallon ? 


5. . 
4 © 5 | 72 
8 6 | 14 8 
1 
Add * 6 
7/2 


Required the value of 
265 yards, at 45s. 54d. per 
yard ? 


Anſwer 591. 1s. 54d. 


How much do 208 yards 
come to, at 3s. 93d. per 
yard ? 


5. J. 
34 | 6208 
— 
5 98 1 13 4 
| 4 6 8 
Add | N 
| - wh 
39 8 8 
| Ta, een 


Required the value of 
178 gallons, at 55. 7d. per 
gallon? | 


| Anſwer 490. 135. 10d. 


— 


In the four following examples the prices are very 
near thoſe mentioned in the third cafe. 


Required the value of 
I52 + yards, at 9s. od. per 
yard ? | 


Required the value of 
200 gallons, at 8s. 824. 


per gallon? 


Anſwer 681. 188. 1054. L Anſwer 871. 55. 10d. 


How 


ro 


lons come to, 


at 65. 44d. 
per gallon ? | 


| 


Anſwer 70l. 19s. 103d. |. 


ARITHMETIC. 


How much do 222 gal- | 


How much do 408 yards 
come to, at 3s. 7d. each? 


Anfwer 73l. 25. 


ExaMPLEs:' CAS R IX. 


How much do 46 yards 


come to, at 195. 6d. per 
yard? 


How much do 84 gal- 
lons come to, at 19s. 114. 
per gallon ? 


Anſwer 831. 135. 
Required the value of 


| 


53c. at 4. 175. 6d. per 
cut. ? £2: 06 
4. d. 
2 6 81 53 
8 
265 O o 
Sub. 1 6 12 6 
2 — — 
pw 7 6 
I | 1 d 


How much do 44 acres 
come to, at 10. os. 3d. per 


acre ? 
| #7 
8 
Add 11 


44 11 Anſwer. 


How much do 47 yards 
come to, at 11. 0s. 6d. per 
yard ? 


Anfiver 481. 3s. 6d. 


Required the value of 
428 quarters, at 71. 18s. 4d. 
per quarter ? 


1 4 1 8, 
18 [12 428 
8 
3424 0-0 
Sub.“ { 35134 
3388 68 


ARITHMETIC. 


How much do 88 4 
acres come to, at 244. 196. 
per acre ? 


Anſwer 2208“. 15s. Gd. 


EXAMPLES 


105, 


How much do 75 * 
| acres come to, at 19. 198. 
per acre ? 


| Anſwer 1501). 44. gd. 


to CAS R X. 


A queſtion or two will be ſufficient in this caſe, as a 
great variety of examples of this kind are contained in 
the 26th. and the four following pages. 


How much do 1 
yards come to, at 6s. 34d. 
per yard? 


Anſwer 171, 15. 53d. | 


ExXAMPLES 


Required the value of 
Ic. agr. 2146, at 61. 98. 44. 
per ct.? 


gr. tb. | 
2 © 


| How much do 41+ gal- 
lons come to, at 75. Gd. 


per gallon ? 


|| Anſwer 151. 155. 834. 
to CASE KI. 


Required the value ot 


4c. 397+ 1416. at gl. 7 4d. 
per hundred weight 


. 3. 4 
2 0 


=. 


ARITH 


The price of 1 hundred 
weight being multiplied by 
7, the product 45/. 5s. 4d. 
is the value of 7c, The 
value of 2gr. is found to 
be 3/. 45. 8d. by dividing 
the price of 1c. by 2, as 
297. is contained twice in 
16. The value of 1418. 
is known by dividing 
31. 45. 8d. by 4, for 14/6. 
1S contained 4 times in 
* and the remaining 
75. being contamed twice 
in 14/6. the value of it is 
known by dividing 16s. 2d. 
by a · | 


106 


How much do 724. zr. 2 5þ. 
of land cometo,at2/. 1 35.4d. 
per acre? 


METIC. 


How much do gc. 2gr. 
221b.80z. come to, ati 85. Sd. 
per hundred weight ? 


Anſwer 4l. 75s. gd. 


How much do7c.2qr.1 816. 
come to, at 81. 6s. 2d. per 
hundred weight ? 


| Anſwer 63). 125. 111d. 


How much do 1316. 702. 
I odtut. troy come to, at 
6/. 8s. per pound ? 


Anſwer 871. 45- 


How much do 544. 2r. 
26p. of land come to, at 
8). 16s. per acre? 


Lafror 1940. 85. 4d. 


EXAMPLES t the 


The value of 48 yards | 


at 2s. 4d. is 5. 125. re- 
quired thence the value of 
144 yargs at the ſame 
price! | 


The proportion between 
48 and 144 is 3, therefore 
multiply 5“. 12s. by 3, 
and the product 161. 16s. 


| Anſwer 481/. Os. 7d. 


FIRST REMARK. 


The value of 22 yards 
at 3s. 253d. is 3. 10s. 2 
required thence the value 
of 154 yards at the ſame 
price? 


The proportion between 
22 and 154 is 7, therefore 


multiply 3/. 10s. 7d. by 7, 
and the product 2% 145. 1d. 


is the anſwer. 


is the anſwer. 
The 


ARITHMETIC. 


The value of 12 yards 
at 6s. 3d. is 3/. 15s. re- 
quired the value of 72 
yards at the ſame price: 


Anſwer 221. 10s. 


The value of 165 yards 
at 4s. 34. per yard is 
351. 1s. 34. required the 
value of 33 yards at the 
ſame price:? | 


The proportion is 5, 
whereby 35/. 15s. 34. be- 
ing divided, the quotient 


107 


Tze value of 18 gallons 
at 5s, 44 d. is 4. 175, 15d. 
required the value of 126 


yards at the ſame price? 


Anſiber 33. 195. 1034. 


The value of 16 yards 
at od., is 13s. 8d. requi- 
red the value of 133 yards 
at the ſame price? 


The neareſt number to 
133, to which 16 has an 
integral proportion, is 
128, and the remaining 5 
yards is readily computed 
for. The total value is 


71. os. 34. is the anſwer, 
| | | | 


$f. 135. 744. 


EXAMPLES to the SECOND REMARK, 


At 3s. 8d. per yard 42 
yards come to 7/. 145. re- 
quired the value of the ſame ' 
number of yards at 145, 8d. 
each? | 


| 
Anſwer 30l⁴. 165. | 


At 2s. 8d. per yard 15 

ards come to 2/. how 

much will 15 yards come 
to at 188. 8d. per yard? 


Anſwer 140. | 


At 15s. 54. per yard 34 
yards come to 261. 48. 2d. 
required the value of the 
ſame number of yards at 
35. 1d. per yard? 


Anſwer Sl. 45. 10d. 


At 1/. 5s. 10d. per yard 
63 yards come to 811.78. 6d. 
how much will 63 yards 


come to at 55. 24, each? 
| | > 


Anſwer 160. 55. 6d. 


. EXAMPLES 


268 ARITH 


METIC. 


EXAMPLES # the THIRD REMARK, 


The value of 42 yards 
at 36. 5d. is 71. 35. 6d. re- 
quired the value of 126 
yards at 6s. 10d. ? 


3 * 2 = 6, the product 
of the two proportions. 


71. 35. 6d. x 6 = 43/. 15, 


The value of 88 yards 
at 78. 4d. is 32“. 5s. 44d. 
required the value of 22 
yards at 3s. 84.? 


| 


4 X 2 = 8, the product 
of the two proportions. 


321. 55.44. 8 = 41. or. 8d. 


the Anſwer. 


I the Anſwer. 


EXAMPLES fe the FoukTu REmank. 


How much do 12 gal- 
lons come to, at 75s. 6d. 


per gallon ? 

Anfwer gos. = 41. 10s. 

| Required the value of 
60 yards, at 25. 7d. per 
ard? 


Anſiver 71. I 5c. for 31 & 5 
= 155. = 71. 155. 


| 


How much do 98 yds. 
come to, at 4s. 8d. per 
yard? | 


| 
| 


56 x 8 = 4485s. = 22. 8s. 
for 96 yards, to which 
95. 44. for 2 yards bein 


| How much do 24 yards 
come to, at 8s. 4d. peryd. ? 


Anſwer 101. for 100 x 2 
= 2005s. 10ʃ. 


Required thevalue of 84 
yards, at 45. 34d. per yard: 


Anſwer 181. os. 6d. for 


51.5 * 7 60. 
18“. 0s. 6d. a : $ , 


— 


How much do 110 yds. 
come to, at 55. 5 1 per yd.? 


65-5 „ 9 =. 589.5. 


added, the ſum 221. 175. 4d. 
: is the Anſwer, 5 


291. 9s. 6d. 
2 yards * 10 11 
x yard - 2 4 
Auſiber 30 3 12 ; 


EXAMPLES 


_ ARITHMETIC. 


ExXAMPLES to the 


How much do a40 gal- 
lons come te, at 65. 4d. 
per gallon? 


Anſwer 761. | 

How much do 40 yards 
come to, at 17s, per 
yard ? 


Anſwer 34k 


How much do 120 pair' 
come to, at 5s. 6d. per 
pair? 


Anſwer 33l. for 11 * 3 
2 


Required the value of 
324 pounds, at 414. per 
pound? | 


4. d. 

320 ence 6 0 o 
* 1 6 
Ai fiber 6 1 6 


/ 


FirTH REMARK. 


How much do 480 gal- 
lons come to, at 75. 4. per 


| 


gallon ? 


Anfwer 1761. a 


How much do 40 yards 
come to, at 36. 6d. per 


yard? 


Anſwer 71. 


How much do 180 gal- 
lons come to, at 4d. per 
gallon? 


Anſwer E 


Required the value of 
196 yards, at -14.cach? 


4 6 
192 yards ...1 © 0 
4 yards . 0 o 56 


Anſiver 'L 1 0 5 


12 


ExAMpLESs 


110 ARITH 


EXAMPLES to the 


How much do 64 yards 
come to, at 25. 84. per 
yard ? 


4 X 2 
T 
Required the value of 
132 gallons, at 115. 84d. 
per gallon ? | 


132 


= BL 10s. 8d. 


2 


ME TIC. 


SIxXTH REMARK. 


How much de 105 gal- 
ns come to, at 5s. 44. 


per gallon ?. 


105 ot 
Required the value of 
43 gallons, - at 13s. 44, 
per gallon ? | 
43 X 2 


X77) 


= 28]. 135. 4d. 


EXAMPLES to the SEVENTH REMARK. 


At 75. 3d. what do 62 
yards come to? 


7. 34. = 87d. Then 
87 x 62= 53944. = 221. 
9s. bd, 


At 127. what do 52 
yards come to ? 


32 x 12 
20 


191. 45: 


: 


| 


At 4s. 22d. what do 


| 545 yards come to? 


45. 24d. = 202gr. Then 
202 X 54.5 = I1OOggr. 


| = 214. 95. 454, 


At 115. what do 412 
yards come to ? 


Anſwer 2261, 124, 


4 | 7 | 
ARITHMETIC. 111 


If ' a perſon receives] How much do 4c. 24r. 
45. 24. per day, how much | 8/5. come to, at 296, as 
will he receive from June | pound ? 
gth, to September 12h, 


both incluſive ? 4c. 2qr. 8b. = 5121. 
| | by reduction. Then 512 
Anſwer 20l. . | x 40 =» Faced $91 

| bs. 84. 


The quantity and the value are ſometimes given to 
ſind the price of one. 


Divide the total value, reduced if neceſſary, by the 
We, and the quotient is the value of 1. 


be bought for 779“. how 8]. 10s. 84. what is the 
much is that for 1 hun- | price of 1 yard? 
dred weight ? 


Anſwer 21. 75. 64, 


If 328 hundred [how When 64 yards coſt 


3h | Anſwer 21. 84. 


K 2 _  DIZSECT 


ak” ARITHMETIC. 


' DIRECT PROPORTION: 
RK THE 


N UL . 


p 


HEN, of four numbers, there is the ſame pro- 
; ortion between the two firſt as between the 
tiwo laſt, theſe numbers are in direct proportion. 


12, 6, 32, 16, are in direct proportion; for the firſt 
3s twice the ſecond, and the third is twice the fourth; 


2 being the proportion, or ratio. 


5, 25, 8, 40, are in direct proportion, () for the 
firſt is one-fifth of the ſecond, and the third is one- 
fifth of the fourth; the ratio being 2 


The firſt and third are called ner and the ſe· 
cond and fourth conſequents. 


The meaning of the proportional ſeries 8 . 24: : 
„2309, is, that as 8 is to 24, ſo is 13 to 39.— See 
Characters, page 1: 


; The firſt and laſt terms are the extremes, and the ſe- 
cond and third are the means. 


P R O- 


ARITHMETIC. 113 


PROPOSITION I. 


When four numbers are in direct proportion, the 
product of the two extremes is equal to the product of 
the two means, that is, in the ſeries 12 ++ 36 :: 8 
„24, it will be 12 x 24 = 36 x 8. j 


The proportion, or ratio, between two numbers he- 
ing the quotient of their diviſion, 45, is an expreſſion 
for the ratio between the two firſt, and for the ratio 
between the two laſt. Theſe are equal by the defini- 


tion of direct proportionals, that is 45 , _ 2 


By multiplication of fractions 12 x 24 = 36 x 83; 
and it is very evident that the reſult will be ſimilar 


with reſpect to all other direct proportionals. 


Another method of demonſtrating the propoſition: 


Let A repreſent the firſt number, r the ratio; the 
third number, then A x er will be the ſecond number, 
and B x r the fourth, and the ſeries, or four propor- 
tionals, will be 1. AN :: B. B x x, and con- 
ſequently A x B x x, the product of the two extremes, 
is equal to A x » x B, the product of the two means; 
for the multipliers which conſtitute one product, are 
the very ſame as the multiphers which conſtitute the 
other product, that is, the firſt number, the ratio, and 
third number, are the components of each product. 


"A 


K 3 FP 


= ” 


£14 ARITHMETIC, 


PROPOSITION U. 


When three numbers are given, a fourth to form a 
are proportion may be found by any of the three 
following methods : 4 


I. Multiply the ſecond by the third, and divide the 
product by the firſt. The quotient is the fourth, or 
required number. | 


II. Divide the ſecond or third by the firſt, and mul- 
tiply the other by the quotient, the product is the 


anſwer. 


HI. Divide the firſt by the ſecond or third, and di- 
vide the other by the quotient, and the reſult will be 
the anſwer. 


Demonſtration of theſe Rules. 
Let A, B, C, and D, repreſent four numbers in 


men, | 
B * C = 4 x D, by Prov. J. 
! 152 | B X C 
Divide by 4, and the reſult will be —— = P, 
the fourth number, which is a demonſtration of the 
Seft rule. ke 
The equation — =D may be expreſſed © X 
'C=D J or LA Xx B= D, which demonſtrates the 
second rule. ; 


When 


* 
- 


When Cis actually divided by z the quotient is. 


BX C , * A 
4 and when Þ is 3 n by 7; the quo- 
tient is L which is a demonſtration of the third 
rule, for the final refult is evidently the ſame by that 
rule as by the firſt. 


ExAMPLES # this PROPOSITION. 


Given three numbers, 16, 64, and 80, to find a 
fourth proportional. 


Firſt Methid. 16 . 64 :: 80 . 320, the anſwer, 


64 X 80 2 
for 1 140 — 320. 


Second Method. $4 x 80 = 320 . or 72 x 64 
320. | 


Third Method. 24 = xy then 80 — z'= 320; ar 
is = 3, then 64 — + = 320. | 

To divide a whole number by a fraction, whoſe * 
merator is 1, is only to multiply the whole number by 
the denominator. 


When this excellent propoſition is applied to ac 
counts, place or ſtate the given numbers ſo, that the 
firſt and third may be of the ſame kind and denomina- 
tion with each other, the third being that to which, in 
the queſtion, the anſwer is demanded. The other 
number muſt neceſſatily be the ſecond, and the fourth 
will always be of the fame kind and denomination 
with it. bh NIE 

When. 


FP 


; When they are phony ſtated, find the anſwer, or 
fourth proportional, by any of the three methods. 1 


E x AM ILE s. 
If apts 161. how much will $1 yards coſt 2 


In this example the numbers are already i in their pro- 

per order, the firſt and third being both yards of the 

fame kind, and the third being that to which an anſwer 
75 demanded; therefore, 


As 343. 12 167. : : 519. * 240. . 3 —_— _ 240. 


by Method I. 


When 32 yards coſt 18“. how much will 144 * 
come to? 


As g2y. + 18. :: M449 « $11. for — == * en. 


If 72 BN of damaſk. coſt 30. how much will 441 
mw colt ra 


As 723. + 34). :: 4419. + 2080 . 'for 
= 2081. + = 2081. Fr. 


* 96 gallons coſt 15. how much will 324 —_ 


441. X 34. 
72 


As gg. 6 150 :: 324. Fol. 120. 60 * 
— Fol. 1 = Sol. 125. 6d. 
When 


ARITHMETIC. wy 
When 28 gallons are fold: for 15/. 8. how much 
muſt 73 gallons be ſold for? 


By r e 15l. 85. = 3086. then, as 28g. 3085. 
: 738+ ++ 8035. for, by Method ſecond, og * 73 
= 38035. which divide by 20, and the anſwer 18 40. 30. 


It will often render the operation much more con- 
ciſe, if the firſt and ſecond, or firſt and third terms of 
the ſtating be divided by their greateſt common di- 
viſor. | 


When 64 yards coſt 4. 85. how much will 75 yards 
come to? | 


As 64y, . 886. :: 75 ++ the and. 


Or by dividing the two firſt terms by * it wil beg 
258 . IL 2576 105. 4 © ÞÞ. VI 


When 35 gallons coſt. 24/.. 125. how much will i 


gallons co 
£ Anſwer 88ʃ. 16. 8d, 0 Ne 2 


If 72 yards are fold for 260. how many yards will 
65/, buy? | 


The two firſt numbers muſt not be tated in the or- 
der they are givea in the queſtion, but thus, 


As 26“. . 72y. :: 65), + the anſwer. 
Or, as 2 + 72 :: 5 + 180 yards, | 25 


| When 


; 
' 


118 ARITHMETIC. 


When 17 yards coſt 3/. 75. 6d. . B yards will 
8. 8s. ga. buy? 


Anfer 425 yards. 


11 11 150105 are fold for 191. 125. how much muſt 
47 4 yards be ſold for 2 


J. y. J. 0 | 
As 31.5 19.6 :: 47-25 49.4, for f x 
19.6 = 29.4 = 29/. 85 


If 25 i yards are fold for gl. 116. 1 how much muſt 
35 K yards be ſold for ? | 


Anſiuer 14). 65s. 101d. 


If 1 hundred weight be ſold for 3/. 10s. how much 
muſt 2c. 397+ 1416. be ſold for ? 


In 16. there are 11206, and 22216. in ac. 377. 1405. 
therefore, 


As 11216. ++ 70. :: $3216, . the anſwer. 


322 X $ 


Or, as 876. 55 27 2 ll. 201 2, for 8 


= r = 10l. 15. 3d. * 


When 3c. 2gr. 81b, coſt 9321. 125, 6d. how much 


will 7c. Zr. 1246, coſt ? 


Aaſiuer reg 1586. 64. 


Required the value of 24 pieces of linen, each piece 
containing 30 yards, if 64 yards coſt g/, ? 


24 X 


**:; 


ARITHMETIC. 119 
| 24 X 30 = 720. rt 
As 64y. ++ 90. :: 720y. +» the anſwer, 
Or, as 45. 91. :: 49. ** 1011. 55. 


If 32 gallons of wine coſt 170 65. 8d. how much will 
56 gallons coſt ? 


There is no occaſion, in this example, to reduee the 
givcn value into pence, for the firſt and thud numbers, 
by a common diviſor, become each leſs than 13. 


As 32 . 171, 6s, 8d. 2: 56 + the anſwer, 
Or. as 4 +» 174. 6s. 8d. als -» 3ol. 6s. 8d. 
The anſwer to a queſtion is ſometimes readily. found 


thus: Divide the third by the firſt, even when it is cer- 
tain that there will be a remainder. Multi ply the ſe- 


cond term by the quotient, and add ſuch parts of the ſe- 


cond as the remainder is of the firſt. 


When 64 yards are ſold for 420. 1: _ 64. how much 
will 272 yards be ſold for? 


CT 2 and remainder * which is contained four 


* 
times in 64, 
161 4] 42 13 6 
| 4 
| Arn 
170 14 o 


| 181 7 4 Anſwer, 


— * 


2 ARITHMETIC. 


When 42 gallons coſt 154. 105. 4d. how much wal 
108 —— coſt? | 


195 = 2, and the remainder 24. 


21g. | 2] 15 10 4 

1 A 2 

1 31 © $ 

3 | 7] 725 2 

nn 
182282 

4 1 39 18 © 

| — 


If Z of a yard coſt + of a pound, how much will 3 of 
ayardcoft?. 


A $.331H 14& = 34 = al. 25. 


When 26 + yards are bought for 12. 3, how much 
muſt be given for 31 3 yards? 


I. By whole numbers, the yards being reduced into 
quarters, and the price into pence. | 


As 10ggr. ++ 30904. :: 126gr. ++ 37084. = 15. gs. . 
II. By vulgar fractions. | 


As 2 5 75 ens = 15“. one 


III. By decimals. 4 
As 26.25 12. 875: : 31:5 15.45 = 151. 95, 


INVERSE 


AXYTHMETIC) 25 
INVERSE PROPORTION: | 
rnb Oþ Mf 


N he three: numbers are; ated; if thi 
third be greater than the firſt, and yet, by the 
nature of the hah the fourth, or "ol 1s to be 


leſſer (chan che ſecond, drt the propori dinipfphef MO") 


«#3 23 © 


Or, if the third be leſſer than the firſt, when the 
fourth muſt be greater than the ſecond, the proportion 


is inverſe, 


But to/exprek thei whole: more;:contiſely”:] Whew 
more requires leſs, ot leſs requires more, the propor- 
tion is inverſe. neee this kind very. nen 
n ver ir 3% (tf 1.3 5710 


1. 200 } 


Divide the ode of be two firſt by the — 


Ke = E I TOE 18. 


62 DE AC 


If 32 men in 12 days do a piece of LES in how 


many days will 48 men do the ſame quantity of 
work? 


It is very evident that 48 men will 40 the work 
ſooner chan 32 men, beage the Juſtnęſt, of the.aboye 


rule, 


AI L. As 


4 20 II. ji $97 5 2 210 2 e-:> MUD 2 242907 AS ASE 4 


As 32 *.. I2 f: 48.. 2 8 days, for r ; 
the Anſwer, 


ER oo IRS - 


a ARITHMETIC, 
How long will the proviſion neceſſary for 2400 
8, 14 | 
OP TUO ea yn 


Anſwer 40 days, © 


—_ OOTY — 


* 
— = = ; i ſu 
111 = * 4 y © , nt, # 4 1 
Ons ” : # ” * 7 6 þ g 3 1 F J - - 4 
: 4 # * * > . ” n . . 
* 


PR : 1 . — „ 4 % « 2 S T. * X 
N 1 21 - IN 10 2 11160 S513 Fa » | 1 , 10 11 1 
- = 0 * „ — i 
— N "2 * 4 14. 5 \ Ty C7 w 6 5 * 5 «> ** 1 | 4 
MP 4! P R OP. R g N 2 
= = - * 1 1 
: p 4 : a 9 . 4 7 : , l * » 
. 


E. 


7 HEN ſive numbers are given to find a fixth; 
Vor ſeven to find an eighth, Hg. the proportion 
is called compound, requiring two of more operations, 
either of direct or inverſe proportion. Queſtions or 

this kind alſo rarely or never occur in buſineſs, 


52 . 


— * 
1 0 
—— — Z——³ — ———̃ L — 
7 W 


EXAMPLE s. 


If 400 loaves of bread ſerve zoo men 5 days, how 
man y loaves will ſerve 720 men 20 days? 


Ws Anſiuer 3840 loaves. ' 
, This 1s performed by two direct operations : | 
FIT F113 CST] / 1217 R 1 HC IDOLIVDT YR, > 


ers Nd dhe lader tb 1e 720 Wen för 3 days, 
j Loaves being required, thoſe given mult be the ſecond 


numb er. , * ieee e + 20 s þ 
A goom, » 400. ©: 520m. 9% © ff 
4 ' t { W. 943 
£4, | — II. To 


— — — — 
— — 
. 


ARITHMETI W. 123 
II. To find the loaves to ferve 720 men 20 days. 


As 54. «+ g60/. :: 20d. " the Anſwer. 


If 40 maſons in 24 days build a wall 720 yards long, 
and 16 feet high, in how many days will 80 maſons 
build a wall 840 yards long, and 12 feet high s 


Anſwer 10 4 days. 


This is performed by one n and two direct 
operations: 


I. To find in what time 80 maſons will build the 
frſt wall. | 


Inverſe, As 40m. 24d. :: 80m. 12d. 


II. To find in what time 840 ards, 16 feet high 
would be built. FEE EY 


Direct, As 720y. ++ 12d. :: 8409. „144. 


III. To find in what time 840 yards, 12 feet high, 
will be built, 


Dired, As 16f +» 144. :: 12f, +» 103d. the Anfiers 
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ESO IVC 4% 
The Application of Practice and the Golden Rule 
to the other Mercantile Parts of Arithmetic, 


The Rules contained in this Book, are Loſs and Gain, 
Fellowſhip, Tare and Tret, Alligation, Simple Inte- 
reſt, Rebate, Equation of Payments, Compound Inte- 
reſt, Annmues, Poſition, Barter and Exchange, which 
all depend either on Practice or the Golden Rule. 


__ 


— — — — 


LOSS and GA ILN. 


AK 


IVEN, the buying and felling prices of any 
quantity of goods, to find the gain or. lots 
per cent. 


E 3. e 612 oh 


16 Seeber ARITHME 710. N 


Terre l 
en to the g or loſs thereby 
on ge ned wal oa gain * ? 

£>> BY 1-1 ele 
* E „n 


a+ af Halt 4 7 2 #4 rt 


ee be e yn hat rd, and fola 
for 10s. 6d. required the gain 1 That is, 
what would be the gain if 100/. was laid out for muſ- 
lin at 154. 0p. * per yard,: an che muſlin ſold at 105. 64d. 


* 


& 


9 6 r 2-2 +02 2000 -S22S £32 0.405 


3 6 6 = god. 
=+ 36a. gain by laying out 75. 64. 


18 As god. — 36d. ＋ 100]. the gain. | 
* Or, as Sd. 90 24 kt 100. 40⁰. q 


ht goods at 4. 36. 4d. per crot. and fold them at 


$6 67. 8 Per cur. required the gain per cent. ? | 
W de ee 26% 
Bought tea at 105. per B. and 00 it wy 125. 118 lb. 
required the gain per cent. L. 0-1 1 14s 
— — Anſiuer 1 


When cotton is ht at 4. N and ſold at 
* 6d. how muck is lo in 


e 140. 107. 5 
, 110 oo Y £03 £ 1 e 0 


* If the baying price be S$vilible by the bi divide 105. 
by their proportion, the quotient is the gain per cent. 


ARI TiH!ME!DIC. 125 


8 0 E 1% 4 


Given, the baying price, and the intended gain per 
cent. to find the ſelling. pri 


As 100l. is to 100 + the intended gain, ſo is the 
buying price to the ſelling price. 


EZ | icy 4 a 2 


If broad cloth be bought at 16s. per yard, how rout 
it be ſold to gain 12 per cent, ? 3 


ma 


As tool! . 112. 27 166. 175. 114. "ht 1 


If ſugar be bought at 20. 166. per hundred weight, 
how muſt i it be Jaw per pound, to gain 201. , Per cent. 7 


Anfwer 754. 


Bought 144 gallons of rum at 8s. per gallon, the 
charges 71. 4s. required the ſelling price to gain 187, 
per cent.? 


-, 
= 


3" I&% 


14 424 
n SoLuTioN. 
4 + fo NEG ni 19; .J bun : 4. 2 1 


ar ges Soevececs $44 4004 — $00 0000 codec «* . 7 4 


SCAT ene 64 16 


As 100 118 :: 64.8 ;- 584 464, which the whole 
muſt be ſold for. Then 2646 4 = 530 = 105. 74d. 


per gallon to be ſold for. | 
A e FELLOW: 


ARITHMETIC. 


FELLOWSHIP. 


vw — . 4 l &# XK 4 5 9 4 * * 
. 
i . - | " 
© > 
* . 


Se K 


IVEN, the ſeveral ſums entered into trade, and 
the gain or loſs on the whole, to find the gain or 
Joſs for every garnculay! ſum.. 


0 
4 e 1 
Wi = © " 


* the whole. ſum Laibred is to a whole gain 
or loſs, ſo is any particular ſum to the gain or loſs pro- 
Per to that tum. 


Or, eivide the whole gain by the whole ſam, and 
multiply the quotient into every particular fum ad- 
vanced. | | 


Or, divide the whole ſum " the gain, and divide 
every particular ſum by the quotient. 


EXAMPLES. 


Three men, A, B, and C, enter into partnerſhip, 
A advanced 320l., B 480ʃ. and C 5124.0 After ſome 
time the whole. gain was 328/. required each partner's: 
ſhare of the , in proportion to che ſum he ad- 
vanced Pp 
320 
480 


A4 1 * 2 


—. 


e bm £ 1312 


— 


ARITBNMET IO ay 
Firſt Method.” As' 1 $12, +» 348“. 2: 320. SI A% 
: ain. | (69 TB FRED 
g As 13124, ++» 328“. :: 480. 1200, B's 
gain. | hs LI. 5 EI Mattie heh p\ 
As 13121. 3280. :: 512k „ a281/0% 
gain. 


_ « au © 2 \ 1 1 7 = . „  - + ff * 2 4 1 
nett MO [EIFS Ft SSI lle . +34 3 WEL © $438 "wa A 


14 # » ' 
iu a eilt Proof 3284 A 


— 


—— 
* 


) bas „ imem et: 


= *© f * 
— 9 1 O * [ , © Pp d © © 4 oi * - 
TfITÞ 16d nee $6453 2 Gal! 393 f 3367 17-2876 


Second Method. +42% = 25, then * 25 = 
Bol. A's gain; 480 x 56 = 1a. B's gains and 
512 x . 25 = 128/, C's gain. * | 


Third Methods ; 12 = & then 5 = 802 „* 
= 120; and = 126. Uh TEIN 
77% 70. 3215 $43 94 2937 37136 tha hoc an . 
D, E, and F trade in en eee 
E 364“. and F 388“. they gain 43a“. required"each 
man's hard ebetÞ e Yo tia 2am es NI, 
tet; he di i ιινν⁰] ] 21: 
Anfier, D gained 114. 155. E gained 1531. 21s. 34. 
and F 697. 13 rtr. ofen 


LUC 12 1021111 var c -,416! 0 : 


A bankrupt owes to A 450/. to B 480/. to C $56L 
to D 474. and toE 740/. How much will each Fecaave, 
the eser cke banrupt ao cütfa g 68 10800 MX A 

1224 

Anſwer, A will receive 2 50l. B 160. C 185. 6s. 8d. 
D 158“/. and E 2461. 137 44. therefore each creditor 
will receive + of the ſum due to him, which is 68, 84. 
in the pound. 1 todos 17; oe £3 ih 


*- 4 k *£ . z 4 * er ud 
14 4% %4 © 3. * I , 3 11711 99 


= 
. 


us 4 :5522 I's 1 Nob: 6 vel dirt 

G, H, I, and K, have 1 51. to pay amongſt them, in 
proportion to their rents. The rent of G is 500/. of 
n H 7801. 


230 ARITHMET ho, 
H 780. 1. 880/, and the . K 720. how much 
eee pay ? 

1 G 21. 124. 14. H Is. 55 I 4. Tine 
I e Wes 


A; B, and C advance each an equal ſum of money. | 
A bad his 6 months in trade, B his 8 months, and C 
his in trade 10 months; they = 8ool. * the 
gain e of each? | 


"I 
— 


Aula, A 160“ Bal. up 4550 and © e357 0. 5 
04 = C & 4 
af - 02 2 CY 5” II. N bas? 


> ad 
a_ - 
- 


When both the ſums advanced, and the time of em- 
e eee be T bas 10 

* TITTY 143} XI 1 Arg Ii: 2 Noc 4889 — Das \p0s T 

Multiply each man's part of the ſtock by che time 
FEE it in trade, then, | 

* 121 11 (T » IVY NV. 

; "As the — of all theſe * — whole gain 
or loſi, ſo is any particular N to the gan proper 


to it. 1 JO848 © Joer A iwo! neg A 
eV $63 1114 1 Tilt n | | 4 | (+ 4 
Or, have recourſe My TED third aethods of 
. Casz I. 


. 21 0 


A, B, and 6 trade in company ; A had gol. in pads 
four months; B 240/. fix months; and C Zool. ſeven 


months. 8 SS . 105. required the gain ot 
wah ” l 


} $1391] «AT — 5117 W- $440 130 * 
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3111 | 0 r dee 1 
— * 6 = 1440 e Þo 03M 
3 =- 210 
N. A 1 114.4 22 
Sd | 159 aid * 477 z © 4060 4 4 > 1 [ 
J. J. J. J. : 


| As 4060 . 304.5 :; 520 3 
A 4060 . 304.5 :: 1440 · 108. 
eee 12 e 


CY 
hee * : "I... ” # # # : \ W 3. © + 1 * * Do 
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TARE, TRET, and CLO FEE. 
6 To hp ge ae OSHS 2 33416 
ah) lt 16 1. rind. 8 1 As & 


RO! SS is the weight of both the goods and cheſts 
or caſks wherein they are contained, 


TARE is the weighs of che cheſts or 2 . r 2 
is known by actually weighing them when empty. 
Generally, however, this method is not uſed, but an 
allowance per ct. angde, hk bu to the rei 
knowledge of the merchant. _ 


| 


: 


When the are REF, and os from the groſs, 
the remainder is the futtle,. 


TRET is +5 : of the ſuttle. being 4. allowed in every 
1040. in eg! 8 . 21 


5180 YA C 
When the tret is fabtraQtea. from the ſuttle, the 
remainder. is the. neat, on which the char ge is made, 


unleſs there be a farther allowance, called c 5 bk ＋ 


SOOT 


132 ARITHMETTC. 


CLOFF rr allowed for the 
turn of the ſcale, | rl | 
EXAMPLES. 

Three caſks of goods, weighing as * required 

the neat, after allowing rare and tret 5 


Grob. | | ” Tare, 
, . . . . 
No.4 eee ah iy gf 12 7 

2 4 1 10 . 0 24 


Note . ö 
| 1 2 24 
Tae . 22% — | 


1 1 3 12. 
„ 1 being xz of the 8 


£13 


ke * 1 >» . 192 * 1 . 
3 4 14 — * 
"= Neat . 12 T * wk LU 47 WM * 
12 TE n 2 28 * . 


. cheſts of goods weighing ab, 39”. ts tare * 
ing allowed $16, per ewt, required the value of the neat 
at 1 3 44. per'cxot, tret, and cloff being alſo allowed? 


* 


I 28 3 e 
255 816 1 41.8. 3 8. E . e 1 


. hy 
| 
126 26 2 22 Saule, 
| bt oct? etna 
+ 1.12 as. 2 119 Suttle. 8 
evg ai rolf. M 17 Cuff. 241 
ee ene engt bog ai . pon 


| $5 2 2 Neat, 
- 1 2 Ti 2:5 m — — 21 1317 5115 25 YT 
By tlie rule of practice 28*. ar. 245. 4 74 5 44. 


A A 
TN * ALL 


ARTS HIM EF 46G: 


ALLIGATION. 


al bn aortoqme lod off org SH; nods 


* + l * 
10 ee, n Cc” A” 80 * TE I 9b 


Wurd EN 1 bes of etre are isse, W 
| the value 1195 ar ny pe part of tþ the mixture or com- 


poſiti tion required, i tis, 13 


„81 18 * 8 baoast : 4 1 


As the whole gompoſition is to the whole Ki ſo 


is icany Pais: of the compoſition to dn 18 thereof. |, 7 
T3 40 9.) . af! | W3s | | 
This 3 is called Alligation Medial. 1 5 055 
JF VIE 24 11 i 1 Ting 1 ©; 1&1 7 | | 
Ex ANMY I 55 211; Jo 28. 0110 4 


A farmer mixed 40 bufhels of wheat at 7. 6d; Avith 
60 buſhels at 65. 8d. and 140 ann at 65. Nene re- the 


price of 1 buſhel ef the mixture??? g 
40 buſhels at 75. Hal. —j— $502 cn50ec55, 15. " 1 4 

DO cow es BOOT, HA NS coor ene cage 20l. | 14 

7 140 20000000 ces AT 6s. Ode <a . 421. 1 
I 


As 2406. 8 wal. : 1: 15. G x4. PERL oy 


If 24 gallons at 8:. 4d. be AP with 36 gallons at: 


Ss. 84, how much will: 1 gall pe the mixture come | 
to? 


Anſwer 15. 4d. ' 
NM % 


* Mts. - 


. 
4 j | 4 n 
When the prices, the whole compoſition, and rate 


thereof, are given to Gd he everal- quantities, 


Reduce all the prices, and the rate or mean, into on: 
denomination. Join or link a greater price than the 


mean to ene leſſer than the mean, until- all the prices 
are linked. If the number of prices be odd, one of 


them muſt have two of the prices linked to it, as in 
the ſ | example. . 451 1 nenen L 


Place the difference between the mean and the ſeve- 
ral prices againſt thoſe prices to which they are reſpec- 
tively linked ; for if one price exceeds the mean twice 
as much as the mean exceeds another, it is evident 


that it will only require half as many of the greater 


price as of the leſſer. 
As the ſum of theſe differences is to che whole com- 


poſition, ſo is any particular difference to the number 


at the price, oppoſite to that difference. 
This is called Alligation alternate. 


8 r: 
EXANMY TIE. 


How many llons at the following prices, wiz. at 


225. at 107. at $5. 4d. and at 75. 64. will eonſtitute a 


mixture of 222 gallons, at gs. per gallon ? 


144 18 | | 
an CO 117 | 8 f hrs dd 1 
W D) . 


100 12 
go” 30 


PING 


RLT HMI * 


5 74 222 18. 54 gallons gt 12% 
As 74 © 222 2: 8 +6 "VM rz 1.096. 


py 
* 74 222 :: I. -» 30.4. Pop 72 
4:14 51H 4 ee, 


How many vali at the following prices, viz, at 


65. 6d. at 5s. and at 45. Gd, will make a mixtuie of 294 
bale, at 0s, bes bulhels 


£143 8. { : + 4 «..H (1. 5 
| 18 ＋ 16 = 20 "x 
| © 41 
72 STII 0 
» 4 a WY 728 ˙ N yy : * 
ee er NUT FA 
u, 1 rr + « 
WEIL 1%; & 


Az 42 2094 2: * „ 210 at 65. 6d. + 
: A 42 „ * _— 17 


13953 * SL 


eee. 


SIMPLE. INTEREST. 


HEN money is lent, that premium or reward 


tomy os Is Sen tor pag 069 n wen 
8 Lhd © IDX] | 


TY * 


Simple intereſt is when the intereſt is received as 
it becomes due; or when allowed to remain in the 
borrower's hand without paying for it. 

4 M 2 The 


36 ARTTHNME TTC. 


The ſum leut is the principal; the rate is the finereſt 


of 100l. for one year. be 0 * 
| N t tes * 2 
The l f is the ſary i + the eke an, inte- 
ee, — >. * 
: 138 N ons „ er Adee 


15 446 #4 4: 64 .- 


Given, the principel . and rig, to find the i in- 


3 * 


of * 
, (3 FT TY TERED d. * 85 


As 100 is to the rate per cent. der Une year, ſo is the 
principal to the intereſt for one year ; which multiplied 
by the time produces the intereſt, 


By the above rale, the principal, rate, and thne, are 
=22 the Whole, multipliers; and. 100, the diviſor; 
therefore the following more conciſe one is deduced 


from 1 Its 


 Multjply.the principal, rate, and time, and, divide 
their — by 100, which is effected by Kd 0 


two figures in the product. 
FeAATA MERIAN 
Required the intereſt of 750/. at 5 per cent. in 8 


nee 
years ? 
ME T HOD * 


I 4 ©; 10 $6 £4 'F * 1 — = 


As 100. 2 180. 10 37:9), which walt 
by 8, the product 300. is the —— for 8 years. 


»s eee Mr D Il {own Meats 
14 ＋ * 1 7 ” | 
759 X 5 xy 0 the intereſt, oy 


1 100 
M1 2 | | ge NM Re- 


ARITHMETIC, 137 
_ Required the intereſt of Meet —3 N enn 


cent. 5 ©1137 £ 


Anſwer 10 6 = 78.1 Bara 


Required the intereſt of / 2 23 gt. in 32 years, at 44 
per cent? 


235 X 3.5 X 48 7g g. Os. 3d. 


Required the intereſt of 91 Ss. 125. 6d. in 24 years, 
at 4/. per cent? 01013 Tarr” Dt 


Anſwer 581.” 168. 14d. 

What is the intereſt of 1 500. at 40. per cent. from 
May 12 1779. to July 23, 12805 on being 2 
years and 73 days? bh | 

erer I 3 


What 3 is ; the itte of 41724. 13% add at 3 ha per 
cent. in 4 years and 96 days? 


far 6671. ts. It) 
8 185 : 500 41 \ 


"C8 S E "5 


Given, the principal, . and rate, to find the 
time. 


As the aan is to the intereſt ſo is 100/, to its: 


intereſt, which divide by the rate, and the n is 
the time. 5 


Or, the following morexconeiſe rule is rr my | 
duced from it. 51 N 


18 ARITHMETIC 


"Multiply the prineipal by che * 
vide 100 times the intereſt. | 14383 
1 Q 'N 1 

. 99 N 4437 


E XAMPLES. : 
hy what time will 850!. gain 255). at 5 per cent.? ab 


Hows = $ Fer. x. 2-5 {% 
'In what time will 72 5 Fra 1080. 1 &, at * | per. 
cent. 1 
C A 8 Do folks: 211+ vi ro v7 


e, che principal, time: nd intereſt, 10 oa. the. 


rate. 


| Multiply the 8 by the time, a and Tg, 6 Gi 
vide 100 tunes the intereſt. 4 


An E XAMPLE. 
At what rate per cent. will 6001. in 4 years gain 


90. + 
we Anſwer 32 2 rere cent. . | 


8 A 8 E IV. 


1. ien Fs 55 re" & of 4 > 


— eue apa inet, to find: che prin- i 


cipal. S477 24 


| | -Multiply the rate by che time, and; * vide 
| 100 times the intereſt. | 
Lv Rae | 


"Tx 
N 1 * N 4 
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| 9 * 
: % * „ - wa bs » r.. S. $ 
1 . : - 41 r * 5 [IL 2 18 +44 v 44 0 1 © (4 VF 
0 


XAMPLES. / 


r% 


1022 La =_. 


What principal, or, om of money. 8 will gain 
2221. in 6 years, at a. per cent.? 


222 N 100 


363 — = . rinci 1 eee —_— — 


What principal will gain 78ʃ. 16s. 13d. 1 in 23 ee 
at 4 per gent, 2, 3210 1 01 
Anſwer g7 5 TY. a 


E ba” Le 


CA: 3 E v. 


Given, t the Tate, time, and amount, . to kind” tlie prin 
cipal, 11 25 33 1 f (3-43. a den 1 


Find the amount of 1000. for the given time, which. 
is done by multiplying the time My the rate, and add-- 
ing the product to 100. then, 


As the amount of 300. iͤ . 2 is the given. 
amount to the principal. . i 1624.5; 26h 


LICH < 4 1431 


EXAMPLES. 


What principal will amount to 12 301. in 4 years 7 5 
The amount of 100. at 5l. per cent. in 4 ”— 18; 
e 7d 4 times ad muck as in one mt A201 2A 


1 e * if ve 91 1 15! 1 1 ; 10 36 Of 


vo 
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What principal will amount bo 7 Sol. in 2 years,. at 
41. per cent.? 


p4 LS : F 
yy 


ity 5 87. 165 22 Her |: a 


©DSSS SDS . 4 SSSSDSS = 


OAT niet lin nne 


REBATE, or DISCOUNT. | 


— 


£3 £ 
i 
{ t; 3's 7 


t 


EBA E or diſcount is an allowance made for 

the preſent payment of a ſum of money due at a 
32 period ; and being of the ſame nature as the pre- 
* caſe, 1 1s AN * the ſame rule. 


, = " . = 
3 I'S I , : 11 ien 


E x A 2 1 E SS. 


a debt of 761“. Fr. 


Ho much preſent money will pa 5 
ng allowed for pre- 


due 1 year hence, 5$/. per eent. 
lent payment ? 


FT, 4 


The amount of 100) for one year is 3 505 at 5/.. per 
cent. then, 


el 3 18 off is 16; 00 10 ins 


As 105. 001. 22 761.28 * 12.5). which being 
paid at . is full ſatisfaction for 761. 5s. due in 


one year, and therefore the rebate or allowance is. 


361. 5 
284 A le- 


2 £ | *: 71 0 1 2 
NITHME TIC. 35 

A legacy of 7066}. is to be paid in td years, but the 
perion to whom 1 it ie left, rh to ſell at; for ready mo- 


ney, allowing 4. ,ber cent Fe Haw much muſh, 
he receivecat preſent © nd ln 6 


The amount of 199 in TP Ren is 1091. at 4 2 
P cent. * 


eee 563 lo es 2 2 bail 
ler 9 1 ro 90 6.34. ndl bg. 1003 
gm vag bd 1b 18302 t e 20:40mk BIN 
How much preſent money will 2 a bill of 9% 
due in three months 3 at 5 per cent.? 


In three months 1000. at 53 per cent. amounts to 
107125, for the intereſt of tool. for three months is 


1 ente 2097 * 944 43 Hot 1271 ai Nd Of 400+ 
5, r 2420 38 __ 2213 zatl ni 20792 
As 101.25 · 100. :: goo » 2961. 55. 11d. the 

preſent money. T agonr AN 


How much preſent mopey will pay a bill o 4 
due 42 days hence, at g per wil 5 es 


50 S —— + 350 


EQUATION” 6f PAYMENTS) 


A 


alt nada TEA PHI YT O4ME Py 
Wr ſums are due at different Fe in the 


deter- 
1 200 


The 


time for the payment of the who: 
mined E equation of * 


«2.1 * Fs af > WL LEE LE CO £2 TY 
icin The common practical rudi. Foro 5 
ultiply each ſum by the Ume of its becoming pay- 


able. Divide the amount of tiete predu oy by. ae lum 
of the payments. TRIAD ISO VIII! © 


« . * = * . 1 
LC 38 Ot -21 De Ga 17 504. Io Inode sc 
11 8 true Methc | 
: ts * . - cy 0 , 2 


+» Sw # + 


Pind the preſent value of each payment by Cas V. 
compute in what time the ſum of theſe preſent values 
will amount to the total of the payments. 


* 9 * . ». M bd . * r 2 
Wos W lid e i min Sticte A Hsleig danm Wo, 
— b — ” S 4 1 
1280 1 Alno 1d al a04t 
An EXT AMG TL E. 


Worten er om ed ny 
* "A merchant has 2001, to pay in ihre months, and 
4ool. to pay in fix months; he agrees to pay both g- 
gether, in what time muſt that be? : 
eber 59009 21: 001 13+ . or t 


M ETHOD I. | bo as 2120 


— 
. 


"COMPOUND INTEREST. 


—U]]— — nnter > -- - - 


FN OMPOUND INTEREST is when the 
fmple intereſt, as it becomes due, is not received, 

but always added to the principal, and intereſt charged 

for the whole. sen $0 10 no een 


= 
9 
© > 


wp 2 
g Ausr. 143 
Vents tar enn e . 


e 


. „ SG 
— g 


Given, the principal, rate, and. tins to find the 
amount. 
Witt 0 480/903 8, d S = rope green 
CY ws CUL 


ir 8128 ME T HO D I. 1. 227 1 TR: 


+ Sd # * 


* 4 . * 8 
f k | 


To the principal add the ſimple. intereſt of it for one 
year. To this new principal add the ſimple intereſt of 
it for another year. Proceed in this manner to add 
the {EN to ag *. PEAR! 10 the oh * the given 
dime, or4 TOLFTS £77 


£ 


"es a, HO 11. 


Pind the mount 7 17, "UA year to year, which is 
done by a continual multiplication of the amount of 14. 
for 1 year, as often as there are years given. Multiply 
the final amount of 1/, by the . and the Pro- 
Se is The e ol it. | 


Exany to 


: 


Kegvfred the Atbbübt of 7000, in have: ears, at 5 
per cent. compound intereſt? 


METHOD | 


e 


25 En 35¹. the intereſt of 700l. in one 
100 


year by CAsR L which added to'700/, the ſum 735% 
is the principal for the ſecond year, 


5 73 * 


af _ SMHERNMETHS- 


735 x © es 36.5 che W of 7351. for 


100 


one year, which added to 73 gl. (he fur ſum 771.757. is the 
n for the third year 
#41 A 2 


i bis os nig yay i 
Inos 
. 38. 5875, the intereſt of 571.75 


100 
for 1 year, which added to 7714 55 che ſum 810. 337 50. 


= 8100. 6s. 94. 1s the . 
8 e Neem gun h 123 © Leeb. 15 45 oT. 


40 TorSrat Seba, wan © 1 1697 
2 REIT" | "qr aa " 
he amöbunt of 12, if one year; at gllepbünt 16170 
therefore 1.05 Xx 1.05 X 1.05 X 700 = 818. 75 
= 8101. wakes: az before, - wh 


8 N 1 — — 


Required the amount of 6000. in four ears, at = 
x 71 FS © 
cent. com und intereſt? N 0 in. ur yes The 


MT 10 unos 412 11101316 1h Sun 2 ¹οο & {0 M16... 
vigil „nsr Auſtuer 6 gl: 6g, _ ae; 1701 
bas oat — * WI, (. »+ f * J OL! Irn. N 


When the time does not "od of years only, che 
Jaſt multiplier muſt only be the amount of 11. or the 
time above the eo GS. 

Required the amount of LG in 24 SIT; at ”—_ 
cent. * intereſt, 5 


7 8 | 
* be 1 5 4 , - 
* 


1. 0 „ 1.05 * ess * 40 = n = 


4521. 0s. Gd. e 
e 1 

* - A de principal, amount, dne, to find the 

time. ae od tor Termmorminy e 


Divide 
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Divide the amount by. the principal, and divide the 
uotient, and each. ſucceeding one, by the amount of 
1], in one year. The number of divifions, leſs 1, is 
the years. When the quotieat is leſs than the amount 
of 1/. and greater than unity, find in what tune 1/. 


will amount thereto. 
EXAMPLES. 


Ji what time will 700“. amount to 810/. 6s. 9d. at 
5 per cent.? 


1. 810.337 = 1.157625. 


700 


II. —— eas. 


V. 1. Therefore the time is 3 years, 


In what time will 2000. amount to 2344. 35. 91d. 
at 5 per cent. compound intereſt ? 


After four divifions the quotient is 1.0125, to which 
11. will amount in + of a year, and therefore the time 


is 3 4 years. 


CA SE. m 


To find the preſent worth of any ſum, due at a given 
time and rate, compound intereſt. 


N ä This 
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This is che reverſe. to CA=R I. therefore multiply 
the amount of by for one year as often as there are 
ears given, and divide the given ſum by the product. 
worth. 2 V erf 


EXAMPLES. 


Required the preſent worth of 5787. 16s. 3d. due 
three years hence, at 5 per cent. compound intereſt? 


978.8125 


. 7705 X I. o X 1.05 r. . 5 | 
which is the ſame, it is the principal, which in three 


years would amount to 578. i6s. 3d. at compound inte- 


Fool. the preſent worth; or 


Required-the preſent worth ef 10000. due 4 + years 
hence, at 3 per cent. compound intereſt 2 _ | 
Anſwer 8751. 75. 12d. 
4555455554 51555555446 +55 
«2.242484. 


„* CO 


A* Annuity is a ſum of money due yearly. 


ANNU- 
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e In ee 2 1 1B 
AT 
SIMPLE INTEREST. 


To find the amount of an annuity in a given time at 
a given rate. 


An annuity only becomes due at the end of the firſt 
year, and therefore intereſt does not commence until 
the end of two years. 0 


Multiply the progreſſive amount of 14. for the given 
time by the annuity. | 
n EXAMPLE. 


Required the amdunt of 60, annuity, forborn four 
Fears, at 5 per cent. fimple intereſt? 


The amount of 1/. in 3 years .. u. . 76 
. 0 Ga. 2 yoars .. . . ,b. tte 1.1 1 
v —— . —— l —— — 2 1 year $$4* $60 $6564 $004 0055 1105 5 
| ihe annuity and ddroyoon yarn tynrecveeamerececaguecede ens v0 60 1 
by I kx ? 1 x 1 — 
| 4.3 
— — 


4. 3 x 0 = 2 531. the Anſwer. 


If the amount be given, it is eiſy to. ſes in what 
manner the annuity may be found, vi. by dividin 
the amount by the progrethve amoant of 4/7. for the 
rage 10 ent f eee ene 


Na ANN U- 
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A N N U 1 T; 1E s 
| : . 


COMPOUND. INTEREST. 
Cont 


To find the amount of an annuity. forborn any 
number of years, compound intereſt. | 


Find the amount of 1/7. annuity for the given time, 
by finding the amount from year to year, and multiply 
by the annuity. FONT © 


. EXAMPLE. 


Required the amount of 4o/. per annum, forborn 
ive years, at 5 percent. compound intereſt? „ 


1]. annuity. 
1 X 1.05, + 1 = 2.05 amount at the end of two 
years. 4 e 

2.05 X 1.05, + I =. 3.1525 amount in three years. 

3-1525 * 1.05, + 1 = 4.310125 amount in four 
years. | : 

4.310125 * 1.05, + 1 = 5. 52563125 amount in 
five years. | 

$.52563125 Xx 40 = 221.02525 = 2211, Os, 6d, 
the amount. 


From the preceding operation the manner of con- ; 
ſtructing tables of the amount of 1/. at any rate that 
: can 


ARTTHWMETIC. 140 


can be given, and for any number of years, is evident. 
When the time is many years, theſe tables are ex- 
tremely uſeful; but as thoſe who have much occaſion 
to compute annunies are furniſhed with books con- 
taining all rates of intereſt for a great number of years, 
I have only given a table of the amount of 1/. at 5 per 
cent, as far as 21 years, by which, however, any other 
table of the kind is explained. 


A r A 8-2 
Containing the Amount of 11. Annuity, at 5 per cent. 
24 far as Twenty-one Fears." 


2 344 " =. 


1 | ' FF: TY 
Years.| Amount. Vears.] Amount. ED = | 
oo 1.000000} 8 Pu 18 

. „2 „ 9 111.0265644 

3 3.1525 ⁶ 10 12.577892 17 

| 4 4.310125] 11 14.206787 18 

| 5 | $-525031] 12 15.917126 19 

6 3.557030 13 17.712982 20 
| 7 8.142008 14 19.598632 21 


" 
1 
= a. 


EXAMPLES by the TABLE. 


Required the amount of an annuity. of 800. forborn 
16 years, at g̊ per cent. compound intereſt ? | - 


23.6574) t x. 80 = 1892-59928 = 1892. 11, 1134. 


N 3 Re- 


.»# 
& 


150 ARITHMETIC. 


Required the amount of an annuity of 120!. ros. 
forborn 10 years, at 5 per cent, compound intereſt ? 


Anſiuer 15150. 125, 84d. 


CESS IE I 
To find the preſent worth of an annuity to continue 
a given number of years, allowing compound intereſt 
for the purchaſe money. , | 


Divide the nf by the amount of 11. for one 
year, the quotient will be the preſent worth of the firſt 
year's annuity. : 


Divide the preſent worth of the firſt year's annuity 
by the amount of 11. for one year, the quotient is the 
| preſent worth of the ſecond year's annuity. 


Prom the preſent worth of the ſecond year's annuity 
find the preſent worth of the third year's, c. I he 
ſum of theſe is the preſent worth of the annuity for the 
given time. 
An EXAMPLE. 
Required the preſent worth of an annuity of 60/. to 
continue five years. — — 2 8 
6 0 
= 57.1428 iſt 
| * = 54.4218 Preſent 2d Vear's 
* 61.8302 worth 4 3d 
n of the | 4th 


annuity. 
47.0116 J th | 


*" Anfever C 259-7685 = 2591. 15% 44d. 
we. e But 


1 


— 
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But the preſent worth of any annuity is much more 
readily found by tables that contain the preſent worth 
of 11. annuity for any number of years at any intereſt, 
computed > the n method. 


. ˙ a o mn ww wc ogra - 


A TABLE 


* ) - 3 


| Containing ad preſent worth of 14. Ani as +5 as 12 


* 1 CAT 7 | 1364 0; To 
ly. Preſent . Preſent yrs. Preſent 1 


years, at 5 per cent. compound intereſt. 


worth. 


: 
— - i. * 
. — 


worth. T worth. 


+ 66. 6063-8 


1 | 952381 5 4. 129170 | 9 7. 107821 
2 1.859410 6 5.575692 ; 10 7. 721735 
3 2.723248 | 7 5.786373] 11 [8.300414 
4 3.545950] 8 (6.463213 12 8.863251 


——_— 


1 80 8 


nm . 8 2 — — 


An EXAMPLE, by the T ABLE. 


Required the preſent worth of an annuity of 2000. 
to continue eight years? 


6.463213 * 200 = 1292.6426 = 1292¼. 125, ka, oy 


24 


SINGLE 
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5 * 1 * — o "ys £ * 9 2 4 
0 32 2 , 1 | ? 


* . 3 N 5 
$3 1 4 3e 4 4 - 4141 8 > - * 6 # % EY 5 et — 
A INGLE POSITION 
2 43 4 : * * F 
48 #*; 5 21 ' 4 14 4 Th FOLLETT. 


FE e 1 
1 2 | : — F. 


OS ITION 1s ſometimes: called the Rule of 
Falſe, becauſe falſe numbers are aſſumed to diſeo- 
ver the true ones by. © > 


Single poſition only requires one ſuppoſition; dou- 
ble n requires two o foppoſitions See Bogx V 


In ſingle pofition; as the ſum of r 
bers is to the ſum of the real ones, ſo is any e 
RIPE to the forreiponcling real one. 


| FILE 4. E x 4 WP L 8. 

. B, C, and D have 1330. to receive; B to have 
twice as much as A, C thiice as much Ag B, and D 
five times as much as A. How much will cack re- 


ceive ? | 
3 


Suppo ſ A receives . 568 l ele tO 
\ Then, by. the deen Ty will receive. . 
2 nx 


As 140 · 1330 :: „gl. the real ſum for A, 
W B will . 1901, C 57ol. and D 475. 


S127 12... - BARTER, 
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{B A K T 


Y this rule goods of one ſort are exchanged ſor 
goods of another. 


Multiply the given quantity by the price thereof, 
and divide the product by the price of the quantity re- 
quired, | 


ExXAMPLES. 
How many gallons of wine, at 6s. 4d. per gallon, 


muſt be given for 342 yards of muſlin, at 10s. dd, per 
yard ? » Ss 35-588 MY 1 101 TCA 


How many yards of ſhalloon, at 1s. 9d. per yard, 
muſt be given for 73/6. of tea, at 75. per 46. ü ; 


LES = 73 X 4 = 292 yards. 


121 


As and J barter, A gives B 640 gallons of wine, at 
6s. 84. per gallon, for which B gives A 512 yards of 
filk, Required the value of one yard of filKk? 


— L004, = 85. 4d. per yard. 


512 
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C and D barter, C gives D 532 yards of linen, at 
16. 6d per yard, for which D gives him ol. in caſh, and 
the remaimder in wine at 685. per gallon. | How many 
| _ muſt C receive ? 


dnfuaer 33 gallons. 


9 = bd : : 4 e , 4 9 > +» 
T ce too oooRbotoofooootochocotoofooecto 
* * * 4 - o . W * 


6 09 & © = of N P 2 : © 


1 BY this: 8 che money bak one country is exchanges 


for the money of another. 


Par of exc is when the money received in one 
country 18 of the ſame abſolute value as the money de- 
an in another- | 

The 0 of aan is Gidellmes above pat, | 
ſometimes under 5 but V ſeldom equal to > par. 


The par of exchange hotline, Condob and Holland, 
Flanders, Sc. is 33: 44 Flemiſh, for 14. ſterling. 


With France, che par is 40, 6d. Kerling for 1 Pra 


crown. 


of * 


The par with gin and 1015 1s 46. 64 or one dol- 
lar, or piece of cight.. "A 
4 
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The par with Portugal is 6s. 8 1d. for 1 milrea, = 


4 
"WF, 


I000 rees. 


Exchange is performed by the rule of praftice. 


How many Flemiſh pounds are equal to 7200. ſter- 
| ling, the courſe of exchange being 346. 104, or 
1/, 146. 10d. Flemiſh“ for 11. ſterling? 
11. Flemiſh | | | 
„ 


rag Flemiſh pounds. 


„ — , 
: | 


„ 997 * 
1 
1 


Or, 345, tod. = 4134. and 720 x 418 = 30096 


Flemith pence, which being divided by 12 and 20, the 
laſt quotient is 1254/. Flemiſh, as before. 


How many Flemiſh pounds are equal to 4721. 16s. 
ſterling, the courſe being 35s. 44. ? | 


Anſwer 8351. 55. 754. 
How 


One pound Flemiſh contains 20 Flemiſh ſhillings, each 
ſhilling 12 Flemiſh pence, therefore 1 pound Flemiſh is 
equal to 12 ſhillings ſterling, and 1 Flemiſh ſhilling to 7 
pence onevlitthy at par, | 
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How much fterling is equal to EP Flemiſh, the 
courſe being 335. 64. 


2072 N 29. K 1 607% 
S a ſterling. 


How much ſterling is equal to 5761. Flemiſh, at par ? 
Anftuer 384/. 


How much do 480 French crowns come to, the 
courſe of exchange being 45. 8d. wy crown ? 


Anſwer . 


How many French crowns, at par, are ea to 
974 45. ? 


* 


1 Außer 432 crowns. 


How much do 745 * come to, the courſe be- 
ing 66. 8d. ? 


Anfeer 248ʃ. 6s. 8d. 


ARIT H- 


42785 ede 2805 
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ARITHMETIC. 


BOOK V.. 


Rules not applicable to Mercantile Pur- 
poſes, but uſeful in the Mathematics, 
viz. Involution, Evolution, Pr OE; 
and Double Poſition, 


INVOLUTLEO N; 


O R, 
RAISING POWERS. 


WI a number is multiplied by itſelf, it is 
ſquared, or involved into the ſecond: power. 
For inſtance, 5 x 5 = 25, is the ſquare or ſecond 
powerof 5. The number given to be ſquared, in this 
inſtance 5, is called the root. 


O 13 
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If the ſq uare be multiplied by the root, the product 
is the en . —_ 5 * 5 & 5, or 25 * 
5 = 125, is the cube of 5. 


When the cube is multiplied by the root. the pro- 
duct is the biquadrate, or fourth power; for inſtance, 
su , Or 125 „ 3 e is the W N 
of 5. | | 


From theſe definitions, it is "ay to  compeebend, 
that any power, however high, is formed or generated, 
by continually multiplying by the root. But powers 
are moſt readily raiſed from each other thus, a ſquare 
multiplied by a ſquare produces a biquadrate; a cube 
by a cube, or a biquadrate by a ſquare; produces the 
ſixth power, &c. 


ELAN. 


Invotve 24 into the ſurſolid, or hfth power, 


24 X 24'X 24 X 24 X 24 = 7962624, che ſur- 
ſolid. | 


Or 241? X 24* = 13824 X 5760 E. - 7962624, be- 
ing the ſquare of the cube. 


The expreſſion Ti] repreſents the cube of 24. The 
3is called the exponent, The exponent of the ſquare 
is 23 of the biquadrate, 4; of the fiſch power, 5, & 
Involve 16 into the ſeventh power. 

10? x 10 „ 16* 16 = 268435456. 


If 
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If chere be an integral proportion between two roots, 
and ſome power of the leſſer, root known, the ſame 
power of the greater root is readily found by multi- 
plying the known power by the ſame power of the 
proportion between the two roots. 


EXAMPLES. 


The cube of 26 is 17 576, Ws IE hes the cube 
N. | HL 
| The proportion between the roots is 2, whoſe cube 
is 8, b which 17 12 being multiplied, the — is 
: 14060 - 


— 
Ne 3 ĩ Yoo, 


The _ of 18; is bega, e thence the PI © 
2 


* —— — — — Me — = - —— — 
2 —— — * ” on wu. 


: 


Ihe proportion of the roots is 3, whoſe ſquare 95 
multiplied into 6084, produces 547 50. 


„ * „ 


O 2 A T A- 
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Ao Aber Boi: bo 5B 
Of Roots and Powers. 


644 81 


| 8 29] 64] 125 wy 343 


| 
{Biquadrate 11160 81 256 6291296 2401 


| - Ee TIT 


25 
won The 
* 
|_ 


512] 729 


4096 6561} 


Surſid 11321243 029125 177 16807 m7 59049 
| 


| ©0000 00000000000 00<00<0<0D 


EVOLUTION. 


"IT evolution the root of any number is known. 
For inſtance, the ſquare root of 36 is 6; the 
cube root of 1728 is 12; the biquadrate root of 256 
is 4, &c. 


EXTRAC- 
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E X T R e 10 N 
OF THE 


SQUARE RO OT. 


|| F the ſquare conſiſts of an even number of figures, 
the firſt period contains two of them; but if the 
ſquare conſiſts of an odd number of figures, the firſt 


figure is the firſt period. e 995 


The root of the neareſt ſquare to the firſt period is 
the firſt figure in the root. Subtract that neareſt 
ſquare from the firſt period, and to the remainder bring 
two figures to conſtitute a minuend. oY 


Double the root for a diviſor, and, as in diviſion, 
enquire how often the diviſor is contained in the minu- 
end, negleCting the laſt figure. Place the quotient fi- 
gure in the root, and alſo join it to the right of the di- 
viſor, after which multiply by it, and ſubtract the pro- 
duct from the minuend. 


To the remainder bring two figures to make a new 
minuend. Double the root for a new diviſor, and en- 
quire as before how often it is contained in the new mi- 
_ neglecting always the laſt figure of the mi- 
nuend. | 


* 


O03 Pro- 


162 ARITHMETIC. 


Proceed in this manner until all the figures of the 
given ſquare are uſed, viz. to every remainder bring 


two figures, and always double all the root for a new 
diviſor, B 


EXAMPLES. 


Extract the ſquare root of 4624. That is, find a 
number, which, multiplied by itſelf ſhall produce 
| 4624. | 

4624 ( 68 Root. 
_ 


128) 1024 
1024 


68 x 68 07% Ik Proof. } 


Extract the ſquare root of 138384. 


138384 (372 Root. 
9 2 
67) 483 


742) 1484 
1484 


Required the ſquare root of 556516, 


Anſwer 746. 
oer 7 * 


ARITHMET IC. 163 
Required the ſquare root of 28987456. 
Ar ſiber 5384. 
Required the ſquare root of x 81796. 
Anſwer 286. 


As $1796 conſiſts of an 1881 number of Gawd, vi. 
five, the firſt period contains only one figure, that is 8, 
but two figures are brought into the minuend together, 
as in t he other examples. | 


Required the ſquare root of 22910. 
Anſwer 1652, 


When the diviſor is not contained in the minuend, 
put a cypher into the diviſor, another into the root, 
and bring two figures more to the minuend. 


Extract the "6M root of 29224836. 
Anſwer 5406. 
Extract the ſquare root of 18495 16036. 
Anſwer 43006. 


If there be decimals, cut off half as many in the root 
as there are in the given ſquare. 


Extract the ſquare root of 36862). 56. 
| Anſwer 623.4. 


164 ARITHMETIC. 
Extract the ſquare root of 85. 3776. 
Anſiuer 9.34: 


When there is a remainder, whether there be deci- 
mals or not, the given number 1s called a ſurd. If 
more figures be neceſſary in the root, join two cyphers 
to the remainder, and to every ſucceeding remainder, 
until there are a ſuthcient number of decimals in the 
quotient. Iwo cyphers produce one decimal in the 
root. S134 24 E I 


Extract the ſquare root of 85 32, and continue the 
extraction until there are three decimals in the root. 


Auſiuer 92.368. 


Extract the ſquare root of 7462. 6324, and continue 
the extraction until there are four decimals in the 
root. | 


ON? 
- 


 - Hnfwer 86.3865. 


Extract the ſquare root of 282, and have four deci- 


mals in the root. 


Anſiuer 16.7928. 
Extract the ſquare root of .5329. 
Anſwer .7 3. 
Extract the ſquare root of. 8642. 


ARITHMETIC, 165 


If there be an odd number of decimals, join a cypher 
to them before any part of the operation is begun. 


Extract the ſquare root of 472.825. 
Anfever 21. 74. 
Extract che ſquare root of 7 26. 
Anſwer . 85. 


Extract hd ee of. 125, until chere are four 
decimals it in the root, 


Anſwer 3505. 


When the root of a fraction * to be extracted, find 
the root of the numerator, and the root of the denomi- 
nator, if they be both perfect ſquares; but if they are 
not, reduce the fraction into a decimal, and extract the 
{quare root thereof, 


Required the ſquare root of ry 
| Anſwer ob 

Extract the ſquare root of 443. 
Anſwer 2 

Extract the ſquare root of 3. 


Anſwer 9354. 


EXTRAC- 


70 conſtitute « minuend. 


duct rays by. 30. 


166 ARITHMET IC. 


"EXTRACTION 
07 THE 5 
c 0 B E R 0 O T. 


— 


IVIDE the number of figures of which the gi- 
ven cube conſiſts by 3, not including the deci- 
mals, if any. When nothing remains, the firſt three 


figures conſtitute the firſt period; if the remainder be 


25 the firſt period muſt conſiſt of the two ſirſt figures ; 
and if 1 remains, the firſt figure is the firſt period. 


The root of the neareſt cube to the firſt period 1s the 


firſt hgure of the root. SubtraCt that neareſt cove from 


e ſirſt period, and to the remainder N three fi Irs 


6d <5 d 18 ton 
0 Matriply the, — of a root dee by 20d for a 
diviſor, and find how often the diviſor is contained Jn 
the minuend. Place the quotient figure in the root, 


and multiply the diviſor by it. Call chis product A. 


Square the laſt re of the root; multiply that 


ſquare by the preceding part of the root, and the pro- 
"Gill this product B. 


To the product A add the product B, and the cube 
of che laſt figure of the root. Subtract the ſum from 


the minuend, and bring three N to the remainder 


to make a new minuend. 


Multiply the fquareof the root by 300 for a new di- 
viſor, and with this diviſor and minuend, and with all 
the fo! lowing, proceed as with the former. 


Every 


AIT HMHE TIE T 1% 


Every minuend ĩs found by bringing three ſigures to 
the remainder; and every diviſor, by multiplying the 
ſquare of all that part of the root which is found, by 
300. 


Ex A N E L KE 6. 
Extract the cube tbot of 584277056, 


The firſt period of this cube is 584, for when the 
number of 8. of which the cube confiſts, 7. 9, 18! 
divided by 3, there is no remainder. Phemearett cube 
to 584 is 512, whoſe root is 8. Sce the LIABLE of 
PowEks, Page 160ꝙ̃ r. 


584277056 (8 36 coke root, 
$12 


* 1 
4 
"» » 1 


19200) 922757 minuend. 


57600 A. The diviſor x 3 = 57600 = A. 
2160 B. 33 Qs 2100 h. 
n 27 cube of 3. | | 


__— TY — A 


2066700 ) 12490056 minuend, 


12400200 A. Diviſor x 3=14200200= A, 


89640 B. G GN 83 & 30 nn, 
216 cube of 6. . — ay 


8 x 3 x 300 = 19200, the firſt diviſor. 
5 x 83 x 300 = 2066700, the ſecond diviſor. 
- Proof 836 x 836 x 836 = 584277056 
ExtraQ 


ARITHMETIC. 
. - Extra@ the cube root of 157464. 
| © Anfwer 54. 
Extract the cube root of 8 3797669376. 
 Aufwver 4376. 


When the diviſor is not contained in the minuend, 
put two cyphers into the diviſor, and bring three ti- 
gures to the minuend. 


163 
- 
oy 


Extra the cube root of 3289103 5664. 
Anſwer 3204. 
Extract the cube root of 72958335553 3824. 


- _— 


Anſwer 90024. 


Tf there be decimals, cut off one-third of * num- 
ber in the root. . 5 


Extract the cube root of 13. 1442 56. 
. 2. 36. 
When the number of the given decimals is not divi- 


ſible by 3, add a Latta e two to them before the ope- 
ration. 


Extract the cube root of 93876 4.2546. 
e anti 
Nen te! 7 ecy | / 2 Extra 


* py 74 F 
© > ES 4 * 


ARUTTHMET IC; 
| Anſwer 1. 8 


1 69 


Required the cube root of 2. 
Ru Anfwer 746. 


79 4 6 04 60 
E X T A A f 
. 
0 E N FR 


— 


A, GExERAL Rule for e che root t of any 
power. 


A che number of Genres, = not including decimals, 
if any, be diviſible by the exponent, the number of fi- 
gures in the firſt period, as well as in the. others, will 
be expreſſed by the exponent. When there is a remain- 
der, it ſhews the number of figures in the firſt period; 
the exponent always expreſſes the number in the other 
periods. 


gubtract the neareſt Na ſurſolid, Ge. ac- 
cording to the given power, from the firſt period, and 
bring che firſt figure of the ſecond period to W 
mainder, to make a minuend. 


941 P Involve 


— 


= 
= 
- - — 


- »a@wpcs tho S* 


— —— ——U—— — — 
— 


| 
' 
x 


— - 
——- * — —_ ; 
—— —' — ͥ́ͤ ———— ——— 4- , , — —C—_—_— = 
\ - 


muſt be diminiſhed. 0 


—ͤ—ñ—ũ —— —ꝓäj — —— ͥ́⁊ r — — — DJ 
= 


— w— —— — — . -.— — 
1—— TDD - - 


476% AR ITHMETIC. 
Involve the root until the exponent- is within 1 of 


the given power, and multiply by the exponent of the 


given power for a divifor, and find — * to be 
placed i in the root. 


Involve that MAES the root which 1 is found, into 
the given power, and ſubtract the reſult from the two 


firſt periods, and bring the firſt * of che third pe- 
tod to the remainder. 


Find a diviſor by Lachey the root, 6 muhiplying 
by the exponent of the power, as before, * 8 * 
nbaner cverr future diviſor is founl. 


* 


If the root when involved is l than the periods 
from whence it is to be taken, the laſt — of * root 


— 


EXAMPLES. 
Extract che biquadrate root of 8 56446: 597136, 


856446597136 (962 Anſwer. 
6561 
2916 ) 20034 


849 346 56 ſubtrahend, 


3538944 ) 7100037 


9 x 4 2916, the firſt diviſor, 
96 3 x 4 = 3533944, ſecond diviſor. 


"Mak 96. x 962 x 909 * 2 — 856446597 136. 


: The 


ARITHMETIS. aps 
| The biquadrate root may alſo be found. by extroct - 


* the ſquare root twice. The ſquare root of 


446597136 is 925444, and the ſquare root of 
925444 is 962, the ſame as before, 


Extract the ſurfolid rodt of 186114928 1279 1480 32. 

; 5 Anſiuer 43524 | 

Extract the wot of the ſeventh power, 340. * 5447. 
n $3 1/1 37 © Hifflver as 72 # v 


Add cy peru the decimal to mali them proper be. 
riods, when they are not ſo. | 


Extract the root of the cg Power, 9463. 43425. 


The root of che n power ivy be alſo found by 
extracting the ſquare root thrice ; for it is the ſquare 
of tht biquadrate, which is the ſquare of the ſquare. 


The root of the ninth power may be found by ex- 


Aratting the cube root twice, oe”? it is the cnn of the 
cube. 1 


The root of n ds found 1 
tracting . roots. 


In general, if the exponent conſiſts of two or more 
components, theſe fhew the extractions whereby the 
root may be found, The components of the twelfth 
power, for inſtance, are 3, 2, and 2, for 3 x 2 x 2 
= $2, and conſequently the root of the twelfth power 


may be found by extracting the cube root, and twice 
the ſquare root. | 


P 2 Z 


| The cube of 16 is 4096, whoſe 7 root ĩs te | 


172 ARITHME TIC. 


When a ate has a fraQtional exponent, involve 
according to the numerator, ang evolve according to 
the denominator. | 1 20.4026 


rc 
EXAMPLES 


4 


Require the root of 161 


a. 


— 


Nies che root ira: 
Anſwer 129.64. | 
$$$$009000005050$$$$$$4+ 
ARITHMETIC PROGRESSION... |, 


. 
* b 
1 


Wiss any rank or ſeries of numbers increaſe 
by a common addend, or deertaſe..by a com- 
mon 9 theſe numbers are in arithmetic pro- 
grethon, or proportion. 


For infancy, 3 55 = 9, 11, 19 and 1 „ are in 


Kxithemetic 3 0 fob the common difference e 2. 


10 Again, 43, 38, 33, 28, 23, 18, 13 8 and q are in 
arithmetic proportion decreafing; * common * 


ren being 5. 


8 8 8 2 . Every 


ARITHMETIC 273; | 


Every ſeries confiſts of thi five allowing ou! : 


The leaſt term, 

The common difference, 
The number of terms, 
The greateſt term, and 
The tum of the ſeries 


Any three of theſe being given, the ethers may be very 
readily found. The two following caſes are the 35 


eipal ones. 


c As KE I. 


Given, the leaſt term, the eommon Ae and 
number of terms, to find the greateſt term. 


Multiply the ag Wa of terms, leſs 1, by the coms 
mon | difference, and add the leaſt term to the product, 


: 


EXAMPLES. 


The leaſt term of a. ſeries in arichmetie progteſſion 
being 8, the common increaſe 4, and number of terms 
245 9 the greateſt term ? 


23 Number of terms, ſels I, 


4. Common difference. 


92 Product. 
* Leaſt term. 


by) 


97 Greateſt term. 


P 3 The 
AUDI) þ Algebra, page 207, 


174 ARTTHMETIC. 


The maſter of. an academy begins with 5 pupils ; 


every week 3 enter; how many will he bave in 20 
weeks ? 


Ry Alu, 65. | 


c 4 OT 5 
- Given, as before, to find the ſum of the ſeries. 


Multiply the number of wm, leſs I, by the com- 
mon increaſe ; add twice the leaſt term, and multiply 
half the ſum, 'by the number of terms. 


* 


An EX AMI Z. 


Required the ſum of all the whole numbers that are 
under 101,? | "TH 


The number of terms lefs . eee 99 
Common increaſe, multiply 8 


; ö 99. 
Twice ne nl dds - iy 


: 


Half the number of terms 7 50 


* 5050 


» 4 


- 1 * — 


ARITHMETIC: uys 


= CY - 8 : 4 G © 
4 = 1 * . % Wo > - - @ ©» 45 8 — 
py | „ X s 01 


GEOMETRIC PROGRESSO N. 


* 


HEN any rank or ſeries of numbers increaſe 

by a common multiplier, or decreaſe by a com- 

mon diviſor, theſe numbers are in geometric progreſ- 
hom, or ne 


Fot inſtance, 4. 12, 36, 108, 324, 972, — 2016 
are in geometric proportion, the multiplier or ratio 5 


Again 1024, 256, 64, 16, 4, 1, are in geometi ic 
progreſſion, the common diviſor 4. 


: _ 4 9 tho 
— , t} 47} 


l '2 © 4 
0 
o 
of * , 2X 2. —= *. 4 
4 4 


Given, the leaſt term, ratio, and number of terms, 
to find the greateſt term, Wis: 


Involve the ratio until the exponent 18 1 leſs than 
the number of terms, and multiply by the tirſt tepm. 


Ex M'PL N 


The leaſt term of a ſeries in geometric progreſſion 
being 6, the ratio 2, and number ot terms 21, required 
the greateſt term 


— — — ——”—* 


OSMASSY of = 325 the fifth power. _ 
32 x 32 = 1024, the.tenth power. 

1024 X-.1924 1048576, the twentieth power. 
2048576 x 6 = 0293450 greateſt term, 


— 
WW A 


176 ARITHME TTC. 


The leaſt term of a geometric ſeries being 8, the ra- 
tio 8, "CITE number of terms 8. Required the greateſt 


Anſwer 26777216 


— 
— — — —v— «ne 4, 5» * 


CASE II. 


Given, the leaft term, ratio, and number of terms, 
to find the ſum of the ſeries. 


_— 


Find the greateft term by the preceding caſe; ay 
| tiply it by the ratio; fubtraQ the leaft derm, and di- 
vide by che oY les 1. | 


E x A W r . 


Tube leaſt term of a geometric ſeries being 5, the ra- 
tio 4, and number of terms 15, required the greateſt 
derm, and ſum of the ſeries? | 


FF F 
256 x 256. x 256 = 16777210, the twelfth power, 
16777276 x 16 = 268435456, tlie nineteenth power. 
© 268435455 x 5 = 1342177280, the greateſt term. 


3342277280 Greateſt term. 


3 | 4 atio. 
530 120 | [ 
Oe 5 Leaft term. $91% T0 
Ratio rg) 5368709115 8 
2 9208 of the ſerie 
To EM — — . 
WA | Two 


ARITHMETIC. 477 

Tuo young gentlemen, A and B, ſpeaking of the 
fad marriage of the former, A faid, give me 
10,000/. and 'I will give you two-Pence to- day, fix- 
ence to-morrow, eighteen-pence the third day, and 
increaſe in that manner every day until I am married. 


B agreed, and in 20 days A married. . of them 
had we mne | | 1 


3 3K 3 3281, the 4th er of the ratio. 
1 . — 855 the 8th «251th | 
6561 x 656 Xx 27 = 1162261467, the och ao 
1162261467 x 2 = 2324522934, n term, 
or the pence paid on the laſt dar. | 


To find the ſum of all the payments, Viz, the fu 
of the ſeries. 


Tet : 


5 be 


"© 


15. Ni 


*, = > ** * 
7 6 68 R _ © 67: 44 iy 5 £4) 89 = 
: ' 
7580 oy EY EE | 


1 
” ? * 


* 


nrg 


Nadel- 1 122 96973868500 ni 15 


348078440 Pris! 3 imme e 


6 * A — 


14523268], 65. on ana B had 7 mock us 
ane a | 


* 


"4 


Cx © bh. 


. ; — 8 11 .? 
11 - 3 terms, in a deſcending or de- 
creaſing ſeries, the vier, and m of e to 


find the TOR term. N 00 > Di N rn . 


Involve 


78 ARITHMET FO, 


Involve the di viſor until the exponent is 1 leſs than 
the number of terms, and thereby divide the n 
term. 


ExXaneizs. 


The este term of a deſcending geom etric fries 
being 6144, the common diviſor 2, and ST or of 


rms 12, . a 1 r the ic- 
ries 18 18 


— 


"2 *'2 x 2 X'2 * TI the ich power of th | 
divifor. - 


2 X 42 '9' wth; 8 
. 1 | 


©:.4 10 


8 the leaſt wank is found, wy ſum of the 125 
n by S and is in this exam- 
12285. "ad 


The preſent worth of annuities may be found by 
this caſe, for the ſeveral annual values are a ſeries of 
numbers in geometric progreſſion, the annuity divided 
by the amount of 1/. in 1 year being the greateſt term; 
the amount of 1/, for 1 year, the common diviſor ; and 
the number of years being the number of terms. 


Required the preſent worth of an annuity of 400“ 
"to continue 4 years, at 5 per cent. compound inte- 


reſt ? 
|  Aufwer 1418, 71. 734. 


If the terms of a geometric ſeries be infinite, the 


luaſt term will be nothing, and therefore the ſum of the 


ſories will be found by multiplying the greateſt tern 
oF the ratio, and divzding by the ratio, leſs 11 


ul | 8 conch 


* 


| LIN 2 
ARITHMETIC. 


TEM)” 


Required the ſum of the infinite ſeries, 20, * 
— — 20 


50 ns 
3X 3» 3X 3X 3 JX3X 3X3) &c. or 20, 1 0 


9 7 
4 2 8 — * = 3e. 


Required the ſym of the iafinĩte ſeries 4.22, 


100 1062 © &c 
SKIN 75 FÄ 1.0 X 105. „ 


e 20001. fory. 278 1.05 +; . = 137-= 26008, | 


By the above example the n worth of _—_ year- 
| in Weed, to continue for ever, * readily be ind 


# $55404$55554555 4545025 


DOUBLE POSITION. 


$I. 6 n 
F 7 


V this rule ſome of the eaſieſt queſtions of algebra 
may be anſwered, but neither ſo conciſely nor ſo 
e as by that moſt excellent ſcience. 


$ 


-It is called double poſition, becaule i it K. two 
ſuppotuons... 


Multiply the firſt ſuppoſed number by the ſecond er- 
ror, and the ſecond ſuppoſed number by the firſt error. 


It 


-_ 4 
% : 


Foo ab ARITHMETIC, 


|  * , © If the two errors are alike, that is, both too great, 
or both too little, ſubtract the two products, and K. 
vide by the difference of the two errors, 
But if the errors are unlike, that 1 is, the one too 
great, and the other too little add the products, 
and add the errors. f 


B has 12 more : wh twice as many thass* as A; C 
has 18 more than thrice as many as B. They have 


mmong them 705. How many belong to each 2 
2 Fixer SUPPOSITION, 


Suppoſe HABA 20" 


=O '# © N - RI ITANETY | 
C 72 * 3 Þ 18 wee. * 


| | 335 
* * hf _— ws % 7 * * 7 — . * y — * 
= : 8 4 p 705 
33 
355 Firſt « error. 
— F . 1 


| 2 SECOND Surren. 


| Zr 


1 Then B ITT) ————— CESS EE „%% 132 | 
£ And C — a SSR 02990050405 2455 0604 0905 2696 2664546 414 : 
: 4 ; 606 


ARITHMETIC 182 


105 
606 


99 Second error, 


30 x 99 = 2970, and 60 x 369 = 22140. 


0 — 2970 19170 - RX 
—— = — = 71 belonging to A; con- 


ſequently B 154, and C 480. 


A lady ſaid, that 12-years hence ſhe will be half as 
old as her father, that ſhe is 20 years younger than her 
mother, and that the ſum of their three ages at . 
ſent is 104. Required the age of each? 


Anſwer, the age of the young lady is 18 years, of 
her mother 38, C ber father 48. | | 


E has 20 nos more than D, who has 4 more 
than C, and C has half as many as E. Required mo 
number i in the poſſeſien of each? 


l Anſwer C has 24 guineas, D 28, and E 48. 
Required two numbers, twice their ſum 248, and 
thrice their difference 54: ? 
Anſwer the greater 71, and the leſſer 53. 
The ſum of a ſeries of 7 terms in e pro- 


greſſion being 105, and the firſt term twice the common 
difference, required each term? 


Anſwer 6, 9, 12, 15, 18, 21, and 24. 


THE END OF ARITHMETIC. 


0 


GEOGRAPHICAL 


HE dire diſtadce "bearing from os of 
all the principal towns, ports, capes, ſtraits, and 
rivers, and the probable time of mne from Logeen to 


the 22 ports. | 
, 4 | . 
E ſtands for Exirope; A. for Atta; Af. Africa 


2 the hana column, N. ſtands for North; S. for 

Eat; and W. Weſt; and conſequent] 817 
N. E 'b . Rand for North-eaſt by Eaſt; 

for Eaſt-South- Eaſt, &c, 4 


| 
- An inland lace is known b 
through the * column, thus 
inland towns. 


hav 


diving a line drawn 
goat, Berlin, — are 


To places marked , the courſe is direct, either from 


Koadod,. or ſome other Engliſh port, for inſtancs, 


the courſe from England 0 Boſton 1s dire. 
. ſands for iſland. | 


N. A. North America; and S. A. South America. 


- 
- ———_—_—_— Oo <e- <> i... Hi oa 


184 A GEOGRAPHICAL 


* #lu_e 


— 


„ Perce Pryjg frompopgny y e. 5 


| Diſtance Toe ot 


in Engli Bearing.. | failing 
miles. in days. 


Aberdeen, Scotland, E. | 4n 
Abo, Sweden, E. [1028 
Acapulco. Pacific Ocean, 
Alexandria, Egypt, A. 
Algiers, Barbary, Af. 
Alicant, Spain, E. 
Amazon river, “ Atlantic 
Ocean, S. A. 


6220 


Amfterdain.* Holland. E. 
Antigua, J. W. Ines 
Aſcenſion, I. rr * 
Ocean; Af, © 
Derr n, * 18. 
2 3169 - 101 nc i Vo. 
B A- dwWos 
ty Turkey, AA 530 [GIE. bR. 
Barbadoes, * I. W. Indies), 43 S. W 8. — 


— het Spain, E. 
Bencoolen, Sumatra I. 
ö 8 9 
Wan; $1. 211.1] * 
ae noh off 
Bermuda, * I. Atlantic 
Ocean, N. A. 


Bern, Switzerland, E. 


e 
9 4 £ 


— — * 


i 


rA 


- 
A 5 
£ > 


1 


Diſtance and Bearing from London, &c. 


185 


. 


Far] TT TT Dillancet OT Time of 
| in Engliſh] Bearing, | 'ſailing 
. „ — a). 
oy — | 
Berwick, England, E. 304 N.bW. 6 
Bilboa,* _— of Bifcay, 4 | 
8 Foy S.bE. 7 
2 Germany, 4. 382 E. N. E.“ 5 
Breſt, France, E. 286] S. W. 6 
Briſtol, and, E. 111 W. 8 
Bombay, Eaſt Indies, A A. 4 4590 | S.E.bE. | 140 
Boſton, *' New England, | 
N.A. 3390 | W. bs. 38 
12 * | 1 | 
Cadiz) Speis, EE ien 88 W. 9 
Calcutta, Eaſt Indies, A. 5100 [S. E.bE. 134 
Candia L n 
E. 1356 S.E. 37 
Canton, China, Aut 6409 E. S. E. 170 
Cape Bona, Barbary, A. .| 1304 | S.S.E. | 30 
r eee, 1 | 
eo 2200 | W. 26 
— dear, Ireland, E. 42 W. 
oromin, E. Indies | 5352 | S.E.bE. } 136 
2 Spain, E.] 945 |S.W.bS. ] 12 
—— Florida, * Florida, N. | N 
A. 14786 W. S. W. 54 
—.— Good Hope, Af. 6068 [ S.b E | - 80 
—— Horn, S. A. N | 8900: S.W.bS.j 104 
— Matapan, Mediterra- BAK = 
nean, E. 1527 [ S. E. 37 
— May, Adantic Ocean, SIEOU | — | LEE. 
N. A. 13670] W. bs. 1 42 


oY 


* 


— — — —— 
n i Englih . 
L 3 s ES MP — 4 Ro * 
getra- 4 | ont 1; 
| — * Guinea, Af. S.bW. 44 
-— — St, Auguſtine,“ S. A. 0 8.8. W. - 58 
_— Lucas, - Calif r- 189 Tm. 
nia, S. |! 636 W.S.W. 170 
— The «Sebaſtian, Mada- ons by nf 
_ gaſear A 60 SEE. 101 
| — St. n Portu- * - 4 
| gal, E. 1114 8. S. W. 15 
| —=— $Southamp#on, Hud- 1 
| ſon Bay, N. A. W.bN. 4 
—— Veid, Negroland, Af. 8.8. W. $-: 
—— ViRtory, acificOte- i Fy: e051.) 
an, 8. S. W. b. 109 
Chantes Town, e SouthCa- | 
rolina, N. A. 
Cherry I. North Seay E. |. 
Cockin, Eaft Indies, A. 
Cologne, Germany, E. 
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Columbo, Ceylon I. Ba 
- Indies 


Conftantinople, Tarkey, 
E. | 
penhagen, Denmerk, E. ; 


Co 
Cork, Ireland, Et 


Sea, E. 
Cracow, Poland, K. 
Ni ecken 


Corfica 1. e Fir 


5 
- 
G 
= 
- 
, : 
. - „ = 
. 
1 a ; 
- o 


T © * 2 * cr %, | Fs * N 
1 A | | 1 A 2 7 * % : \ 7 
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- Diſtance and Bearing from London, &. 


— — 


* 9 * ſtance "RE of 
in . 9 Bearing, ſailing in 
i - Hh 
Dantzick, Poland, E. 112 
Delly, Baſt Iodies, A. 
Dierbeck, Turkey, A. 
Dominica I. W. Indies 
Dreſden, Germany, E. | | 
Dublin, Ireland, K— *' 4 Y! G 
1 10. I | 
We INS | EC ET 
Edinburgh, Scotland, E. 33 N. NW.. 7 
| ' | 
9 l 
Falkland 10 S. . 7980 8.8. W. 88 
Ferr 1.) dete o, Randi 
Af. 1884S. W. bSs. 20 
Flamhorough Hed, Eng: 14 Fe 
land, E. "| 161 | N. . 4 
Ne cue, 4 ow 1 21 E. bs. | 172 
"2 4 
GambiaRixer Sue | 2757 | S. S. W. 
i 7 1 645 SET . 
Sides altar, Fein 11 1104 [S. bW. 20 
Glaſgow, Scotla 42 N. b.] 11 
Gottedburg h, _—_— E. 42 | NE. | 9 
Granada I Weſt Indies | | 4405 SWW. 
at Kehre A, 2249 f 8. E. Lag 


— — g 


ae 1 Bririch Chas: 


2 


Gulf of ee Ame-| 


rica | 
Ew. „ 4 
5 % 1 P | 


8 Germany, E. 

. Hanover, Germany, E. 

Havannah, “ Cuba 1. Wes 
Indies 

e 1.* W. Indies 


1 


Iceland I. North Sea, E. 
Iſpahan, Perſia, A. 


„ 4 : 
f 1 k 7 : | 
* £ * . *. 3: t 
— — 
a 


| Jamaica L* W. Indies | 


Java . Indian Ocean 
K 


* 


4. ä 
ordne i 
Koningſburgh, Baltic, E. ” 


- * „ E . 
{ , n | ; a | 
IA | — | 
| | | ' 
x — LF * | kt, 1 1 £4 14 4 
.- © | 
| ei 


Las N. 


HT S. E. 
646 . 


I.“ Atlan, Ocean 
Malte E. pes, A. 


— Shak 5 HO 


* — Anne! A. al 
Meccay Arabia, 
Medina, Arabia, A. 
exied, Sp, 7 Þ avs 
Nfan, i | s 
Minoraa I. Wueste 
Sea, E. 
Mocha, n 


.* jo 


Kinkig,” FR A. 
Naples, Italy, E. 

Naze of Norway, E. 
NM ee 


1 — 


] 


land, E. 


6095 


1000 


5138 
246 


1851619. 
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A GEOGRAPHICAL 
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Dif e apd Bearing from Coke 1, & 


Ct IF * = {3 
n —__— > — 
71 kt ITED RT | * $-2& D 
> in Engl 
„ _ 2 = - — —— — ** — —- =. - miles! 
7 


Now Was * N. / | 
Nile Rivet, Kart 
Nubia, 


1 ki 


=. wap 
— * „Ruft 
lymouth, Ea I 
Point © Look "but, 


* 
(#1 


— bn E. Indies, A 58267 
Portſmouth, England, E.! 76 
a, E. J 642 


© C4 


I'S * . 997 
| Dede mad, N. . * 


R 7. 9 63 


Reuel, Ruff, 1 "IR. | 1080 


Rhodes I. Medieravcan 
r | 1673 

Riga, Ruſſia, E. 

Rome, luly, E. 


| 


E. N. E. 


8. E.bs. 
” | E. N. E. 
S8. E. bs. 


. 
- 
* 
* 
„ 


40 


\ _ 


„„ „% „% „% % 2 8 — 


Time of | 
failing in 


days. 


„ AB , | 198 
— — — | — — 
Diſtance and Bearing from London, &c, 
ER 8 
ee ' Hon in Engliſh} Bearing. [failing in 
3 Ne [i A miles. days. 
— — i > 1 — K nn. OJ: 
_ 8. | | i 4 1 
Sardinia I. Mediterranean] f 
. "Sea, E. I | 832 | S.E.BS. | 33 
Scaw, Denmark, E. 4 602 N. E. 7 
Shetland Iſ. North Sea, E.] 662 N. bW. 9, 
Siam, Eaſt Indies, A. 6540 | E. S. E. 163 
Sieily l. Mediterraneangea, iin 
r 1174 [S. E. bs. 32 
Smyrna, Turkey, A. | 1625 | S.E.bE. | 41 
Sound, entrance into the 
in 600 N. E. E. TIT 8 
Spitſbergen, Greealand, E. 2032 N. N. E. 24 
Stockholm, Sweden, E. 865 | N.E.bE.| 14 
Straits of Babelmandel, en-F © 1 | 
trance into Red Sea, A. $707 8. E. | 124 
—— of Magellan, S. A.] 8354 s. Webs. 106 
Sunda, between the | 
Iſlands Sumatra and Ja- 2 
va, Indian Ocean, A. | 7521 | S. E. bs. 146 
Surat, Eaſt Indies, A. , 4 S.E.bE.| 138 
T 
Teneriff I.* Atlantic Oce- | 
an, Af. N 1910 [S. W. bSs. 23 
Turin, Italy, E. 85S. E. bs. — 
| a 
v | 
Valencia, Spain, E. \ 855 | 8. 26 


** —˙ 2 * „ 
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— wo l 
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6„„“ „„ c 


6ꝶꝙ6——ꝛ—ꝛ ͤü— — eo roman, — 


— 


- 


Venice, Italy, E. 
Vienna, 9 E. 


Warſaw, Pat 4 k. 


The tie in days multiphed by 80 gives the 
hieal miles in the 832 of 


nautical or 


: Hg 
=Y | 
" 3 | 


Whitby, Hu Fs 
Whitehaven, ie x.| 


— — — es 


| Biſtince and Kevin "from London, e. 


ſailing in 
dl. 


| Kling, thus 145% 80 = 11680, is the g 


* 


„ ee 506 rr 2 FR j AW ED 
2 0 
0 . 
Y 
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22 
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1 miles in the tract 5 beg — 
ndon to Mad ras- 


7 00 6 


